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SURFACE WATER SUPPLY OF MISSOURI RIVER

BASIN, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the years ending September 30,-1919 and 1920.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological

Survey and the classification of public lands and examination of the geological strue-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have car-
ried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and
for the investigation of underground currents and artesian wells, and for the preparation

of reports upon the best methods of utilizing the water resources.

Annual appropriation for the fiscai years ending June 30, 1895-1921.

L3 TN $12, 500. 00
BRI, 20, 000. 00
1897 t0 1900, inclusive. coecvenerne e ciaee e 50, 000. 00
1901 01902, inclusive . .c e ee o i 100, 000. 00
1903 t0 1906, Inclusive. ... oveiin e it e e eana e 200, 000. 00
R PP 150, 000. 00
1908 0 1910, IncluSive. . coe v i e et e et 100, 000. 00
1911 t0 1917, inclusive. ..o oo 150, 000. 00
R 175, 000. 00
LN e 148,244. 10
1920« e e 175, 000. 00
L 180, 000. 00

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 13-15.

Measurements of stream flow have been made at about 5,000 points
in the United States 'and also 'at ‘many points in Alaska and the

Hawaiian Islands.

In July, 1920, 1,350 gaging stations were-being
9
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maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available
in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or “dis-
charge’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, and acre-feet. They
may be defined as follows:

“Second-feet”” is an abbreviation for ““ cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area. :

“Run-off in inches” is the depth to which an area would be
covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches.

An ‘““acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term “relation
of gage height to discharge.”

“(ontrol,” a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation
at the gage. It should be noted that the control may not be the
same section or sections at all stages.

The “point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the stream
would fall if there were no flow.
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EXPLANATION OF DATA.

The data presented in this report cover the biennium beginning

October 1, 1918, and ending September 30, 1920, At the beginning
of January in most parts of the United States much of the precipita-
tion in the preceding three months is stored as ground water in the
form of snow or ice, or in ponds, lakes, and swamps, and this stored
water passes off in the streams during the spring break-up. At the
end of September, on the other hand, the only stored water available
for run-off is possibly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.
- The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of
discharge aro made with a current meter. (See Pls. I,II.) The gen-
eral methods are outlined in standard textbooks on the measurement
of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when
applied to the gage heights, give the discharge from which the daily,
monthly, and yearly mean discharge is determined.

The data presented for each gagipg station in the area covered
by this report comprise a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge of the stream, and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published. '

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any
conditions that may affect the constancy of the stage-discharge re-
lation, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect
of backwater; it gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table ‘of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
_day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge, for the
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day. If such stations are equipped with water-stage recorders the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “ Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not indi-
cate correctly the stage when the water surface was at crest height
and the corresponding discharge was consequently larger than given
in the maximum column. Likewise, in the column headed ‘Mini-
mum”’ the quantity given is the mean flow for the day when the mean
gage height was lowest. The column headed “Mean” is the average
flow in cubic feet for each second during the month. On this average
flow computations recorded in the remain - columns, which are
defined on page 10, are based. !

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

A paragraphin the description of the station or footnotes added to
the tables gives information regarding the (1) permanence of the stage-
discharge relation, (2) precision with which the discharge rating curve
is defined, (3) refinement of gage readings, (4) frequency of gage read-
ings, and (5) methods of applying daily gage heights to the rating
table to obtain the daily discharge.!

For the rating tables ““ well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent.

- These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the
figures showing discharge per square mile and run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘Second-feet per square mile”
and “Run-off in inches’” are therefore not computed if such errors
appear probable. The computations are also omitted for stations
on streams draining areas in which the annual rainfall is less than -

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C.
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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20 inches. All figures representing “second-feet per square mile”
and “run-off in inches” previously published by the Survey should
be used with caution because of possible inherent sources of error
not known to the Survey.

Many gaging stations on streams in the irrigated sections of the
United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exaet,
but represent the best information available.

The table of monthly discharge gives only a general idea of the flow
at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

Much of the work in Montana has been carried on under coopera-
tive agreement with the United States Reclamation Service, the
work being done by the Geological Survey and the expense borne by
the Reclamation Service. The legislature of the State of Montana
made an appropriation for stream-gaging work, which was expended
by the State engineer, as provided in the act, in accordance with
paragraph 3, section 2244, of the Revised Codes of 1907 of the State
of Montana, which reads as follows:

The Siate engineer shall become conversant with the waterways of the State and the '
needs of the State as to irrigation matters, shall make, or cause to be made, measure-
ments and calculations of the ordinary and flood discharge of streams, cooperating in
this work as much as possible with the United States Geological Survgy and the Mon-
tana Experiment Station; such measurements to be made on streams in order of their
importance, provided that measurements already made, if deemed reliable, may be
adopted.

This fund was expended largely on work in connection with the
several Carey projects in Montana and in computing data on water-
right filings and adjudications. A State hydrographer was employed
who worked directly with the Geological Survey.

The expense of work on the Crow Reservation in Montana was
borne by the office of Indian Affairs. Jacqueth-Gerharz Engineering
Co., Great Falls, Mont., cooperated in maintaining the station on
Crow Creek near Radersburg, Mont.

Officials of the Yellowstone National Park have furnished gage
readings and paid for part of the expense of work done in the park.

All stations in Wyoming were maintained in cooperation with the
State through Mr. F. C. Emerson, State engineer. The commissioner
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of public lands, Mr. A. Baker, paid the gage observer on Clark Fork
near Clark, Wyo

The United States Reclamation Service paid for the maintenance
of stations on North Platte River above Pathfinder, Wyo., Sage
Creek above Pathfinder, Dinwoody Creek near Lenore, Wyo., and
Bull Lake Creek near Lenore, Wyo., and also furnished complete
records for certain stations as acknowledged in connection with
descriptions of those stations.

The United States Forest Service furnished gage heights for Big
Creek near Big Creek, Wyo., Middle Fork of Popo Agie River near
Lander, Wyo., and Tongue River near Dayton, Wyo.

The Laramie Water Co. furnished gage heights and provided the
transportation necessary te obtain data for the stations on Laramie
River and Pioneer canal near Woods, Wyo. The Laramie Water Co.
and the Wyoming Development Co. each paid half of the cost of
installing the new gage and cable on Laramie River at Two Rivers,
Wyo.

The Hawk Springs Development Co. furnished gage heights and
provided transportation necessary to obtain data for the station on
Horse Creek near Lagrange, Wyo. The L. Z. Leiter estate, through
J. C. Beebe, manager, furnished gage heights for Piney Creek at
Ucross, and provided transportation to a number of stations in the
vicinity. The Douglas Reservoirs Co. installed the station on La
Prele Creek near Douglas, Wyo., furnished gage heights and some
discharge measurements, and provided transportation to the station.
Mr. Fred Firnekas, water commissioner, furnished data relating to
diversion of water from the headwaters of Clear Creek. The Wyo-
ming Irrigation Co. furnished the gage heights for Shell Creek at
Shell, Wyo. The State engineer of Colorado paid the gage observer
on Laramie River near Jelm, Wyo. The North Laramie Land Co.
furnished gage heights for North Laramie River near Wheatland,
Wyo.

In Colorado the State engineer, Mr. A. J. McCune, paid the gage
observers at the stations on the South Platte at South Platte, and
on the North Fork of the South Platte at South Platte. The city
of Denver furnished records of South Platte River at the intake in
Platte Canyon. The city engineer of Loveland furnished the field
data for Big Thompson Creek near Drake, and provided transporta-
tion to the station when measurements were made. The city engin-
eer of Boulder furnished the records for North Boulder Creek at
Silver Lake. The Farmers Reservoir & Irrigation- Co. reinstalled
the station on Clear Creek near Golden and furnished the gage heights.

In South Dakota the State engineer paid the observer’s salary at
the station on Cheyenne River near Hot Springs.

The work in Iowa has been carried on under cooperative s,greement
with the State Highway Commission, with Mr. R. W. Clyde, drainage
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engineer of the commission, in charge. His part-time salary and
expenses and the observer’s salary were paid by the State Highway
Commission. '

In Kansas the work was done in cooperation with the Kansas
Water Commission, H. A. Rice, secretary, under terms of the water
commission act of the legislature of 1917 (chapter 172, session laws
of Kansas, 1917, p. 218). The cooperative agreement with the
Kansas Water Commission was entered into May 11, 1917, for an
investigation of the water resources of Kansas; district headquarters
were established June 1, 1917, in the Federal building, Topeka, Kans.
These investigations in Kansas were assisted through the cooperation
of the United States Weather Bureau and several local organizations.
The United States Weather Bureau cooperated in the maintenance
of a long-distance water-stage recorder at the gaging station on
Kansas River at Topeka. The receiving instrument, located in the
Weather Bureau office, S. D. Flora, meteorologist in charge, formed
an integral part of the Weather Bureau’s flood forecast service for
the Kansas Valley. Franklin County and the city of Ottawa, Kans.,
cooperated in the investigations in the Osage River basin by furnish-
ing some of the materials used in the construction of the reinforced
concrete well and shelter for the water-stage recorder at the gaging
station on Osage River near Ottawa, Kans.; this station was com-
pleted in the fall of 1918.

DIVISION OF WORK.

Data for stations in the upper Missouri River basin in Montana
and North Dakota were collected and prepared for publication under
the direction of W. A. Lamb, district engineer, who was assisted by
A. H. Tuttle, E. F. Chandler, R. F. Edwards, H. S. Price, and L. H.
Hershner, and by G. H. Ellis, State hydrographer of Montana.

Data for the Missouri River drainage basin in Colorado and Wyo-
ming were collected and prepared for publication under the direction
of Robert Follansbee, district engineer, assisted by P. V. Hodges,
J. B. Spiegel, and Miss Esther M. Dye. The field work in South
Dakota was carried on under the supervision of Robert Follansbee.

Data for two stations in Yellowstone National Park were collected
and prepared for publication under the direction of C. G. Paulsen,
distriet engineer, assisted by T. R. Newell, E. C. Howard, A. G.
Fiedler, L. L. Bryan, and Miss E. H. Haugse.

Data for stations in the Missouri River basin in Iowa were collected
and prepared for publication under the direction of W. G. Hoyt,
district engineer, assisted by E. D. Burchard and H. C. Beckman.

Data for stations in the Kansas and Osage River basins in Kansas
were collected and prepared for publication by R. C. Rice, district
engineer, assisted by A. K. Gowans, E. L. Grant, Miss Maude Ten
Eyck, and Mrs. R. C. Rice.
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GAGING STATION RECORDS.

MISSOURI RIVER PROPER,
BEAVERHEAD RIVER AT BARRATTS, MONT.

LocaTion.—In SW. 1 SW. 1 sec. 20, T. 8 S., R. 9 W., on highway bridge at point
wheré highway crosses railroad and where both highway and railroad bridges
cross river, 1 mile above Barratts, in Beaverhead County, 2 miles below mouth
of Grasshopper Creek, and 10 miles southwest of Dillon.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 12, 1907, to September 30, 1920.

Gace.—Chain gage on downstream side of bridge; read by T. Masuno. Before
June 22, 1908, a staff gage was used. Datum of chain gage same as that of staff
gage. .

DIsCHARGE MEASUREMENTs.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Banks high, covered with brush, and not subject to over-
flow. Stream bed clean and rocky. Two channels at low and medium stages,
caused by an old pier; sudden changes unlikely.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.30 feet April 28 (discharge, 938 second-feet); minimum-stage, 0.50
foot July 28, 29, August 19-31, and September 1, 10-17 (discharge, 106 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 2.69
feet May 17 (discharge, 1,130 second-feet); minimum stage, 0.60 foot October
1-9 (discharge, 135 second-feet).

1907-1920: Maximum stage recorded, 6.0 feet June 19 and 20, 1908 (discharge,
3,640 second-feet); minimum stage recorded, 0.50 foot July 28, 29, August 19-31,
September 1, 10-17, 1919 (discharge, 106 second-feet).

Ice.—Observer did not report ice during the year, and comparison of gage heights
with thermograph indicates that open-channel conditions prevailed throughout.

DiverstoNs.—Numerous diversions are made above the station. Water rights
aggregating 85,866 inches of water are decreed from Lima on Red Rock Creek
to a point 10 miles above Twin Bridges. The three largest canals diverting
below the station are Canyon Creek canal, appropriating 6,000 inches; Union
canal, appropriating 4,000 inches; and Beaverhead canal, diverting just north
of Dillon, appropriating 5,000 inches. The Union Electric Co. of Dillon has
a canal with a carrying capacity of 6,000 inches.

REecuLaTION.—Operation of the dam used to store flood waters of Red Rock Creek
near Monida has some effect on the flow at this station.

Accuracy.—Control shifted during May and June, 1920. Rating curve used October
1, 1918, to May 2, 1920, well defined between 170 and 820 second-feet; curve
used July 1 to September 30, 1920, well defined between 100 and 500 second-feet.
Gage read to tenths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table; shifting-control method used May 3 to June
30, 1920.

Discharge measurements of Beaverhead River at Barratts, Mont., during the years ending
Sept. 30, 1919 and 1920.

. Gage Dis-
Date. Made by— height. | charge.
1919. Feet. Sec.t,
June 23 | W. A, Lamb . ... iiiiiieiiitatrtiaaiairaansmenaneinataianaaancnnnn 0.80 202
1920,
Julv 1| GoH. EIHS. Lot iiieieaiaeaeeaeeaeneaneaaan e erereeeeaaaeann 1.57 440
Aug, 25 |..... o 1o R .86 201
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Daily discharge, in second-feet, of Beaverhead River at Barratts, Mont., for the years ending’
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug. | Sept.
1918-19. v

..... cearveeea| 359 447 402 338 318 239 594 674 318 167 135 106

2eveeeinneannss| 359 447 359 318 278 239 568 647 318 167 135 135

Bieecriraainas 359 447 380 258 278 239 518 594 318 167 135 135

[ T meeen 359 47 402 239 278 239 494 594 318 135 135 135

[, N eeee.| 380 447 402 + 239 278 239 447 568 318 135 135 135

[ aeen]| 424 404 359 239 278 239 47 543 318 135 135 135

Tevvarnncanness| 447 494 359 239 278 239 402 518 318 135 135 135

e eeeeenenasens]| 447 494 359 239 278 239 402 470 318 135 135 135

447 494 359 239 278 239 402 447 359 135 135 135

494 494 359 239 318 239 402 402 338 135 135 108

543 518 359 239 318 239 402 402 318 135 135 106

594 543 359 239 318 239 402 402 318 135 135 106

504 543 359 239 318 239 402 402 318 135 135 106

594 513 359 239 318 239 380 359 318 135 135 106

647 543 359 239 318 239 359 359 318 135 135 106

647 543 359 258 318 239 359 338 318 135 135 106

6847 543 359 278 318 239 359 318 258 135 135 106

047 494 359 278 278 239 359 318 239 135 120 135

647 404 359 278 278 278 402 278 239 135 106 135

20.eeeiiiicanas.| 647 494 359 278 278 338 402 239 239 135 106 135

21 ereinnee-.| 620 447 359 278 258 359 402 220 239 135 106 135

. 359 278 239 359 424 202 239 135 106 135

. 359 278 239 380 447 167 202 135 106 135

. 350 278 239 402 494 167 202 135 106 135

359 278 239 402 568 167 184 135 106 135

359 278 239 402 620 202 167 135 106 135

359 278 239 402 318 202 167 135 106 135

359 278 239 424 938 202 167 106 106 135

359 208 |.......| 447 788 202 167 106 106 135

359 318 {.eee.-. 470 702 239 167 135 106 135

359 318 [.eou..] 568 |.......f 318 |....... 135 106 |...... .

318 239 278 202 239 402 540 445 396 195

318 239 278 202 239 402 540 424 396 195

318 239 278 202 239 427 535 404 396 195

318 239 239 239 239 41 530 404 376 195

318 239 239 239 3 258 462 530 346 357 195

318 239 239 239 402 484 530 292 357 222

318 239 239 239 470 434 480 292 376 222

318 239 239 239 620 480 437 276 396 222

318 239 239 239 647 526 437 260 357 195

318 239 239 239 647 626 437 257 357 195

318 239 239 239 647 842 647 257 320 195

318 239 239 239 620 930 785 257 320 195

318 239 239 239 594 | 1,020 785 228 320 195

318 239 239 239 594 | 1,040 785 201 320 195

318 239 239 239 594 1 1,070 696 201 320 195

318 239 239 258 594 | 1,070 | 615 175 302 195

318 239 239 278 594 | 1,130 751 175 282 195

338 239 239 278 594 | 1,120 836 175 251 208

359 239 239 278 568 | 1,120 718 201 222 222

359 239 239 239 494 | 1,120 663 201 208 195

359 239 239 258 447 | 1,120 559 188 195 195

318 239 239 318 447 | 1,120 526 175 195 195

318 239 239 318 447 1 1,120 437 175 195 195

318 239 202 318 447 1 1,030 416 162 195 195

278 258 202 318 47 877 433 151 195 222

b 167 318 239 208 202 278 402 729 674 151 195 222

by SO ceeues| 167 318 239 318 202 239 402 674 702 151 195 222

b2 T 167 318 239 318 202 239 402 569 589 160 195 222

20 184 318 239 278 202 239 402 544 516 172 195 222

30, e 202 318 202 278 |.......| 239 402 540 471 338 195 222

) SR, J0 220 ... 202 218 [ceeeaes| 239 |.......] 540 f....... 396 195 I.......

102724—23—wsp 506——2
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Monthly discharge of Beaverhead River at Barratts, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Month. I;g:é’?gegn
Maximum. | Minimums| Mean.
1918~19.

647 359 525 32,300
543 402 472 28,100
402 359 364 22,400
338 239 268 16, 500
318 239 280 15,600
568 239 308 18,900
359 490 29,200
674 167 360 22,100
359 167 268 15,900
167 106 136 R, 360
135 106 122 7, 500
135 106 126 7,500
938 106 310 224,000
[ ) T PP 220 135 161 9,900
November.................. 318 239 278 16, 500

359 202 304 18,
318 239 250 15,400
278 202 235 13,500

318 202 252 5,

647 239 471 ,
1,130 402 776 47,700
416 587 34,900
445 151 248 15,200
396 195 283 17,400
222 195 204 12,100
1,130 135 337 245,000

JEFFERSONK RIVER NEAR SILVERSTAR, MONT.

LocatioNn.—In sec. 23, T. 2 S., R. 6 W., at highway bridge at Barkell’s ranch, in
Madison County, on road from Silverstar to Iron Rod, a station on Ruby Valley
branch of Northern Pacific Railway, 5 miles below junction of Beaverhead and
Bighole rivers.

DrAINAGE AREA.—Not meagured.

RECORDS AVAILABLE.—August 11, 1910, to September 30, 1916; July 22,to September
30, 1920. -

GageE.—Chain on downstream side of bridge; read by Ray Cornforth.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of gravel; practically permanent. No well-
defined control. Right banksubject to overflow during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record in 1920,
3.07 feet July 22 (discharge, 1,500 second-feet); minimum stage, 2.12 feet August
28 (discharge, 433 second-feet):

1910-1916, 1920: Maximum stage recorded, 8. 8 feet June 15, 1913 (discharge,
16,500 second-feet); minimum stage recorded, 1.7 feet August 22, 1910 (discharge,
320 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Numerous irrigating ditches divert water above and below station.

REecuLaTioN.—Flow regulated by two dams; one on Red Rock Creek near Monida
gtores water for irrigation, and one on Bighole River near Divide is used for the -
development of power.

Accuracy.—Stage-discharge relation fairly well defined between 300 and 2,000
second-feet. Gage read once daily to hundredths, except during rapid change
of stage when it is read twice. Daily discharge determined by applying gage
height to rating table. Records good.
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Discharge measurements of Jefferson River near Silverstar, Mont., during the year endmy
Sept. 80, 1920.

[Made by G. H. Ellis.]

Gage Dis-
Date. height. | charge.
Feet. Sec.-ft.
JUbY ..t avaaaarenaanan 3.07 1,500
AUE. 26 e eeeaeeereeeeaeeeeea—eaaeann 2.15 457

Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for the year
ending Sept. 80, 1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
642 494 880 750 553 70
642 491 904 750 511 770
642 486 847 770 471 792
642 502 792 770 471 858
596 494 740 770 471 904
59 494 690 770 441 904
596 528 642 770 441 904
553 561 596 792 433 928

, 000 615 553 792 464 928
814 690 553 770 g % 928

Monthly discharge of Jefferson River near Silverstar, Monit. jor the year ending Sept 80,

1920.
Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.

JULY 22-81. et e . 1,500 642 960 19,000
BN 1,000 433 618 38,000
September. ..t ieeeaeaaan 928 486 725 43,100

MISSOURI RIVER AT FORT BENTON, MONT,

LocaTion.—In NE. } sec. 26, T. 24 N., R. 8 E., on highway bridge at Fort Benton,
Chouteau Gounty

DRrAINAGE AREA.—24,600 square miles,

RECORDS AVAILABLE.—July 1, 1902, to September 30, 1920. Gage-height record
previous to April 28, 1910, furnished by U. S..Weather Bureau.

GAgeE—Chain on upstream side of bridge installed July 30, 1917; read by John Towner
and M. H. Kahler.

CHANNEL AND cONTROL.—Bed composed of coarse gravel and sand. Control is rock
ledge covered with heavy boulders 1,000 feet downstream; may shift slightly.
EXTREMES OF DISCHARGE.—Maximum discharge during year ending September 30,
1919, 13, 900 second-feet May 30; miminum discharge, 1,420 second-feet August 17.

Maximum stage recorded year ending September 30, 1920, 6.20 feet June 18-20
(discharge, 30,700 second-feet); minimum discharge, 1,700 second-feet October 19.

1881-1920: Maximum stage recorded, 9.90 feet May 27, 1917 (discharge, 55,200
second-feet); maximum stawe recorded by United States Weather Bureau, 15.3
feet June 7, 1908 (discharge not computed); minimum discharge 1,420 second-
feet August 17, 1919; minimum stage recorded by United States Weather Bureau,
—0.5 foot August 7-10, 17 and 18, 1910 (discharge not computed).

Prior to 1918 open-season records only; flow may have been lower during the
winter.
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Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous diversions from tributaries.

REeauraTion.—Flow partly regulated by operation of storage reservoirs and power
plants of Montana Power Co., above station.

Accuracy.—Stage-discharge relation permanent except during winter.

curve well defined above 2,050 second-feet.
daily; gage-height record October 1, 1918, to November 10, 1919, unreliable.
Daily discharge October 1, 1918, to November 10, 1919, November 28 to Decem-
ber 27, 1919, January 22 to February 10, 1920, determined from Great Falls
Power Co.’s record at Volta plant; daily discharge for other periods ascertained

by applying mean daily gage height to rating table.

The following discharge measurement was made by W. A. Lamb:
July 22, 1919: Gage height, —0.13 foot; discharge, 2,350 second-feet.

Records good.

Rating
Gage read to hundredths twice

Daily discharge, in second»feet; of Missouri River at Fort Benton, Mont., for the years

ending Sept. 30, 1919 and 1920.

Day. Cet. Jan, | Feb, | Mar. | Apr. | May. Aug, | Sept.
1918-19.

1 5,240 | 4,040 (10,100 | 10,400 1,910 | 1,930
4,800 | 4,520 |10,300 | 11,000 2,000 | 2,000
4,790 | 4, 9,640 | 11,200 1,660 | 1,950
5,000 | 4,330 | 9,160 | 11,800 1,900 | 1,930
4,930 | 4,500 | 9,030 | 10,800 1,920 | 2,290
5,160 | 4,630 | 8,830 | 8,840 1,940 | 2,610
5,030 | 4,560 | 8,350 | 8,420 1,920 | 1,550
4,890 | 4,510 | 8,120 | 8,550 1,80 | 1,760
4,220 | 4,510 | 9,350 | 7,760 1,760 | 1,820
5,500 | 5,270 | 9,970 | 7,540 1,980 | 2,090
6,350 | 5,490 110,300 | 7,290 1,960 | 2,040
5,880 | 6,230 | 9,420 | 7,760 1,940 | 2,290
,530 | 6,130 | 8,260 | 7,410 1,930 | 2,190
5,810 | 5,860 | 7,820 | 6,880 1,800 | 1,820
5,550 | 6,420 | 7,570 | 6,280 1,930 | 2,07C
5,630 | 6,340 | 7,210 | 6,120 2,010 | 2,0
4,880 | 6,140 | 6,010 | 7,120 1,420 | 1,890
5,330 | 5,800 | 6,590 | 7,160 1,970 | 2,08C
5,390 | 6,070 | 6,700 | 4,370 1,880 | 2,18
4,880 | 6,410 | 6,360 | 7,330 1,840 | 2;00C
5,440 | 6,490 | 6,730 | 7,920 1,730 | 1,440
6,000 | 7,480 | 6,500 | 8,590 1,860 | 1,92¢
4,280 | 8,020 | 6,600 | 9,290 1,870 | 2,08C
3,890 | 7,480 | 6,340 | 9,560 1780 | 215
2,920 | 7,430 | 6,480 | 10,200 1,910 | 2,190
4,19 { 7,330 | 6,630 ; 10,700 2,230 | 2,500
5,220 | 7,380 | 6,980 | 11,400 1,670 | 2,000
4,830 | 8,270 | 7,560 | 11,100 1,810 | 1,700
....... 8,080 | 7,400 | 10,700 1,970 | 2,870
....... 9,080 | 8250 | 13,900 1,730 | 2,730
....... 10,100 1,830 |.......
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Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the years
ending Sept. 80, 1919 and 1920—Continued.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,050 | 2,990 | 2,630 | 3,760 | 4,240 | 5,830 | 9,320 | 19,800 | 18,800 | 4,580 , 080
2,880 | 2,860 | 4,670 | 4,190 | 4,410 | 5,930 | 10,500 | 19,600 | 17,500 | 4,020 | 4,210
2,790 | 2,840 | 5,150 | 4,540 | 4,350 | 5,360 | 10,300 | 19,000 | 17,700 | 4,080 | 4,160
2,860 | 2,860 | 4, 4,910 | 4,700 | 5, 10,500 | 18,600 | 14,900 | 4,330 | 4,470
2,990 | 2,770 | 3,150 | 5,530 | 3,300 | 5,420 | 14,300 | 17,400 | 12,200 | 3,650 | 4,640
2,340 | 2,900 | 3,180 | 5,270 | 3,810 | 5, 13,600 | 17,200 | 13,300 | 4,080 | 4,470
2,460 | 3,180 | 3,480 | 5,150 | 4,100 | 5,710 | 13,300 | 17,600 | 14,600 | 3,220 | 3,580
2,860 | 3,020 | 4,300 | 5,230 | 4,080 | 6,030 | 14,800 | 18,600 | 15,200 | 3,600 | 4,910
2,690 | 2,540 | 3,650 | 5,190 | 5,210 | 5,800 | 17,600 | 19,400 | 14,700 | 4,530 | 4,790
2,870 [ 2,040 | 3,580 | 4,860 | 6,100 | 6,400 | 19,800 | 20,100 | 13,600 | 5,000 | 4,080
2,720 | 2,480 | 3,520 | 4,790 | 5,550 | 6,920 ) 19,500 | 20,500 | 12,400 | 3,830 | 4,130
3,050 | 2,170 | 3,300 | 4,730 | 5,360 | 7,020 | 20,100 | 22,300 | 11,700 | 4,560 | 4,440
2,680 | 2,620 | 3,280 | 5,150 | 5,390 | 6,060 | 21,700 | 24,900 | 10,800 | 4,380 | 3,830
2,060 | 2,690 | 3,350 | 4, 6, 6,780 | 24,900 | 26, 8,570 | 4,470 | 4,160
3,000 | 2,910 | 3,700 | 4,270 | 7,300 | 6,600 | 25,300 | 27,900 | 8,260 | 4,470 | 4,000
3,400 | 2,780 | 4,050 | 5,030 | 6,670 | 6,810 | 25,700 | 29,400 | 9,000 | 4,300 | 4,300
3,250 | 2,290 | 3,600 | 4,880 | 5, 7,160 | 25,700 | 30,100 | 8,640 | 3,730 | 4,530
2,630 | 2,680 | 2,860 | 4,210 | 6,400 | 7,260 | 25,400 | 30,700 | 7,700 | 3,910 | 4,560
2,960 | 2,590 | 3,050 | 4,790 | 6,840 | 6,950 | 24,200 | 30,700 | 6,800 | 4,530 | 4,380
2,810 | 2,360 | 3,320 | 4,640 | 6,700 | 6,190 | 23,100 [ 30,700 | 6,400 | 4,670 | 4,850
2,910 | 2,610 | 3,380 7,730 | 22,000 | 30,400 | 6,360 | 4,820 | 4,560
2,680 | 2,660 | 2,620 7,620 | 22,500 | 29,800 | 6,130 | 3,830 | 3,500
2,700 | 3,100 | 3,190 7,000 | 22,200 | 28,900 | 4,470 | 4,240 | 4,020
2,630 | 2,930 | 3,980 6,600 | 22,200 | 27,100 | 4, 4,130 | 4,160
2,630 | 2,810 | 3,880 7,230 ,000 | 24,700 | 4,700 | 4,020 | 4,210
2,720 | 3,000 | 3,420 6,880 | 21,500 | 23,400 | 4,470 | 4,670 | 4,210
,630 | 3,180 | 3,630 7,590 ,800 | 23,000 | 4, 4,210 | 4,380
,260 | 3,320 | 4,250 7,880 | 20,900 | 21,600 | 4,050 | 4,100 | 4;940
2,570 | 2,720 | 3,750 8,760 | 20,900 | 19,200 | 4,610 | 4,020 | 4,610
, 680 | 2,680 | 3,760 9,360 | 20,900 | 18,400 | 4, 4,500 | 3,970
....... 3,280 | 3,660 .| 20,600 [..0o...| 4,470 | 4,020 ... ...

Monthly discharge of Missouri River at Fort Benton, Mé'nt., for the years ending Sept. 30,
1919 and 1920.

Di i d-feet.
ischarge in second-feet Run-oft
Month, il}
Maximum. | Minimum. | Mean, | 3cTe-feet.
1018-19.

.................................................. 5,910 4,460 5,190 319, 000
............................................... 6,360 4,040 5,320 317, 000
................................................ 6,440 3,150 5,150 317,000

.................................................. 6,600 3,270 5,000 307, 000
................................................ 6,350 2,920 5,060 281, 000

.................................................... 10,100 4,040 6,230 383, 000
................................................. 10, 300 6,340 7,980 475, 000
................................................ 13, 4,370 9,040 556, 000

..................................................... 11,800 2,090 5, 500 327, 000
..................................................... 3,690 1,690 2,430 149, 000

................................................... 2,230 1,420 1,870 115, 000

............................................... 2,870 1,440 2,070 123,000
........................................... 13,900 1,420 5,070 | 3,670,000
1919-20.

October. ......... e 2, 860 1,700 2,440 150, 000
NOVEIIDBOT . o . oo e e et e e ee e e e e eeeaenns 3,400 2,260 2,790 166,000
3,320 2,040 2,770 170, 000
5,150 2,620 3,620 5 000
5,640 2,880 4,660 268, 000
9,600 3,300 6,100 375,000

9,360 5,090 6,720 00,
25,700 9,320 | 19,600 | 1,210,000
30, 700 17,200 | 23,600 | 1,400,000
18,800 4,0 9, 540 587, 000
5,000 3,220 1 4,210 259, 000

4,940 3,500 | 4,300 X
30,700 | 1,700 7,520 | 5,460,000




22 SURFACE WATER SUPPLY, 19191920, PART VI.

BOULDER RIVER BASIN.
BOULDER RIVER NEAR BASIN, MONT.

Location.—Near center of east line of sec. 17, T. 6 N., R. 5 W., just below mouth of
Cataract Creek and 14 miles below railway station at Basin, Jefferson County.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—June 6, 1919, to September 30, 1920; fragmentary.

Gage.—Vertical staff; read by John Brookins and Theodore Stroski.

DiscHARGE MEASUREMENTS.—Made by wading at gage or from cable bridge half a
mile upstream and above mouth of Cataract Creek.

CBANNEL AND cONTROL.—Control affected by beaver dams.

EXTREMES OF DISCHARGE.—1919-20: Maximum stage recorded, 3.82 feet June 19,
1920 (discharge, 583 second-feet); minimum stage, 1.95 feet July 4-6, 1919 (dis-
charge, 0.6 second-foot).

Ice.—Records discontinued during winter.

Drversions.—None.

REecuLaTION.—None.

Accuracy.—Stage-discharge relation shifting. Standard rating curve not well de-
fined; shifting-control method used. Gage read to hundredths twice daily prior
to April, 1920; once daily to tenths for remainder of year. Records poor.

Discharge measurements of Boulder River near Basin, Mont., during the years ending
Sept. 30, 1919 and 1920.

. Gage | Dis- _ Gage | Dis-
Date. Made by- height. | charge. Date. Made by- hei t. charge.
1919, Fect. | Sec.-ft. 1920. Feet. | Sec.-ft.

- June 6 | C. 8. Heidel. . 2.38 110 May 6| W.A.Lamb.. 3.4 327
July 17 | W. A, Lamb 2.10 9.2 |l June 19 | Heidel and Elh 3.82 583
Aug. 18 | C. 8. Heidel... 2.29 8.8 | July 22| C.8. Heldel 2.36 66
Sept. 18 Lamb and 2. 26 6.4 || Sept. 3 2.04 4.8
Oct. 21 | C. S. Heide] 2.57 21.2

Daily discharge, in second-feet, of Boulder River near Basin, Moni., for the years ending
Sept. 30, 1919 and 1920.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
5 L
3.0 44 32 2.7 9.8
2.1 40 34 6.4 9.8
1.5 13 34 11 9.8
-6 8.1 32 11 6.4
.6 15 26 11 3.0
.6 18 18 17 11
1.2 13 17 20 2.4
L5 9.8 15 28 2.7
1.2 8.1 17 26 3.0
L5 9.8 11 28 2.7
1.8 8.1 6.4 34 1.8
1.5 15 2.4 36 1.5
1.8 9.8 2.1 38 L5
2.1 13 4.7 42 1.8
2.4 15 8.1 ;g 2.7
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Daily discharge, in second-feet, of Boulder River near Basin, Mont., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.

Monthly discharge of Boulder River near Basin, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
- Run-off in
Month. . acre-feet.
Maximum. | Minimum. | Mean.

2,810
498
1,250
654
5,210
OCtODeT. oo J 28 6.4 14.2 873
November.... e 62 17 44.6 2,650
December 1-6. .. ..ottt iiiiaiiaaraiaicaaecneaanaanen 44 36 40.3 480
April 4-29_ i ciieeiaaan 184 67 136 7,010
JUN@ 19-30. ..ot eececaaacaeaiaaecaaaan 568 317 431 10, 300
July 1-22. i S 317 €6 160 6,980
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MADISON RIVER BASIN.
MADISON RIVER NEAR YELLOWSTONE, MONT.

Locarion.—In sec. 5 (approximately), T. 14 8., R. 6 E. Montana meridian, 250 feet
upstream from old footbridge at fording place of old Gallatin trail, just north of
stage road to Yellowstone, in front of Riverside ranger station, and about 4 miles
east of Yellowstone and west boundary of Yellowstone National Park. Gibbon
and Firehole rivers unite to form the Madison 8 miles upstream.

DRAINAGE AREA.—410 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 16, 1913, to September 30, 1920.

Gaee.—Friez water-stage recorder installed October 20, 1918, on left bank. Prior to
October 10, 1918, a vertical staff at different datum located on left bank 500
feet below recording gage was used exclusively. On account of unfavorable
conditions caused by ice and snow in the vicinity of the recording gage, the staff
was used December 1, 1918, to May 27, 1919, and November 2, 1919, to June 4,
1920. Read by park rangers from the Riverside ranger station.

DiscHARGE MEASUREMENTs.—High-stage measurements made from cable one-third
mile below gage, installed September 9, 1917. Previous to this date high-stage
measurements made from old footbridge 250 feet upstream from gage. Medium
and low stage measurements made by wading.

CHANNEL AND CONTROL.—One channel at all stages. Bed of stream is gravel and
boulders; somewhat rough; control at recorder and staff gage is different but is
believed to be permanent. Aquatic growth is present during greater part of
year and during summer affects the stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, from water-stage recorder, 4.35 feet at 11 2. m. May 29 (discharge, 1,110
second-feet); minimum stage, 3.67 feet at 2 to 10 a. m. July 23 (discharge, 316
second-feet).

Maximum stage recorded during year ending September 30, 1920, from water-
stage recorder, 4.58 feet at noon June 9 (discharge, 1,510 second-feet); minimum
stage, 1.19 feet January 11-15 and February 10 (discharge, 353 second-feet).

1913-1920: Maximum stage recorded, 2.64 feet (vertical staff) at 6 p. m. June
10, 1917 (discharge, 1,950 second-feet); minimum stage, July 23, 1919.

Ice.—Stage-discharge relation not seriously affected by ice. Temperature of water
except during extremely cold weather kept above freezing point by numerous
hot springs and geysers.

Diversions.—None above station.

RecuratioNn.—None.

Accuracy.—Stage-discharge relation practically permanent except for a slight change -
assumed to have occurred October 5, 1918, and slight change at site of water-stage re-
corder which occurred during period when staff gage was used in winter of 1919-20..
For records obtained from staff gage a fairly well-defined rating curve was used
October 14, 1918, and a curve well-defined between 350 and 1,500 second-feet
was used October 10-19, 1918, December 1, 1918, to May 27, 1919, and November
2, 1919, to June 4, 1920. For records obtained from water-stage recorder rating
curves well defined between 350 and 800 second-feet were used October 20 to
November 30, 1918, May 28 to November 1, 1919, and June 5 to September 30,
1920. Operation of water-stage recorder fairly satisfactory. Staff gage read to
quarter-tenths once daily; records believed to be reliable. Daily discharge
ascertained by applying daily gage height to rating table. For period when water-
stage recorder was operated the mean daily gage height was obtained by inspection
of recorder graph. Shifting-control method used October 5-9, 1918. Records
good for periods when water-stage recorder was in operation; fair for periods when
records from staff gage were used.
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Discharge measurements of Madison River near Yellowstone, Mont., during the years
ending Sept. 30, 1919-20.

Gage height Gage height
T teet 1 foet:
Inside : Inside .
Date. Madeby— | staff | ch’;‘rsg'& Date. Madeby— | staft | Dis-
gage a al .
Friez | stafl g%%eez staff
e | gage. .
8! agl- goee sgel- goge
ter. ter.
1918. Feet. | Sect. || 1920, Feet. | SecHt.
Oct. 16 | T. R. Newell. 3.96 | 1.48 610 || June 29 | L. L. Bryan...... 3.97 1 1.54 676
19 ... do........ 3.94 ) 1.46 591 || July 30 | Paulsen and Hoyt| 3.79| 1.36 477
Sept. 7 | Bryanand Haugse| 3.80 | 1.38 478
1919, :
Aug. 8| C. G. Paulsen 1.22 377
Sept. 8 | E. C. Howard.... 1.23 384

Daily discharge, wn second-feet, of Madison River near Yellowstone, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. N

Leveerennnnnans 535| 492 | 503 | 458 | 376 | 416| 503 | 650 | 684 | 380 380 420
2 497 492 458 458 376 416 503 650 626 380 410 450
3 497 492 458 416 376 416 503 650 501 390 450 440
4 535 492 458 392 376 416 530 600 580 400 430 420
5056 492 458 392 376 416 530 570 545 420 390 440

550 492 458 392 376 416 503 800 524 420 380 390

816 492 458 376 376 458 570 420 380 390

671 492 458 376 376 440 458 600 524 420 380 390

630 | 492 476 | 376 | 376 | 440 | 440 | 650 | 508 | 420 380 400

600 | 402 | 476| 376 | 376 | 440 | 458 | 750 | 482 | 420| 420 380

600 | 492 | 476 2376 | 416 440 458 | 650, 4721 420| 390 380

600 492 476 376 416 440 458 670 461 420 370 380

600 | 492 | 458 | 376 | 302 | 416 | 458 | 650 | 461 | 360 | 380 370

550 | 503 | 458 376 | 392 458 458 700 472 | 350 380 370

600 534 476 376 392 440 440 77 472 340 380 370

600 514 458 376 392 440 416 832 461 340 380 370

630 482 458 376 392 440 440 750 461 340 380 380

650 492 458 376 392 458 503 750 450 340 380 390

600 524 440 392 392 416 550 853 450 332 390 380

557 534 440 376 392 440 550 907 450 324 380 370

545 545 440 376 392 440 530 961 450 324 400 370

591 503 440 376 392 458 550 853 420 324 380 370

614 492 416 376 392 458 550 853 420 316 380 370

580 410 416 376 416 458 700 853 410 324 380 370

545 400 416 376 392 458 670 853 324 380 370

514 420 392 376 392 458 750 961 390 324 380 370

492 430 392 376 416 458 700 961 390 324 380 370

492 440 392 392 416 458 700 972 370 324 380 450

492 440 416 392 |....... 458 750 972 370 370 380 420

492 40 ... ... 370 |....... 458 700 905 400 380 440

492 | ... 376 |....... 530 |....... 720 |....... 370 390 |...&..
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Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

514 492 392 392 392 392 392 476 908 723 535 400
450 440 392 392 392 392 392 458 896 650 513 400
380 458 392 392 392 392 376 432 018 614 546 400
370 503 392 392 392 302 392 458 928 602 502 400
370 503 392 392 392 392 408 476 { 1,160 590 480 423

360 476 392 376 392 353 408 494 | 1,230 602 460 446
360 458 392 376 392 376 igg 521 | 1,300 557 450 470

360 416 392 376 392 392 521 | 1,370 535 450 470
370 416 392 376 376 392 432 620 | 1,440 524 460 513
370 416 376 353 432 432 720 | 1,370 535 470 502

416 353 376 408 432 750 | 1,370 546 513 440
380 416 353 376 392 458 720 | 1,370 568 491 420
440 416 385 353 392 392 432 720 | 1,300 557 460 410
450 416 353 392 302 432 750 | 1,240 { . 535 440 410
430 416 353 302 432 432 750 | 1,170 524 440 410
410 416 376 392 432 432 750 | 1,100 557 430 400
400 416 376 392 408 392 822 | 1,160 567 440 40
400 416 376 392 408 392 928 | 1,160 524 430 40

492 376 408 408 376 392 408 946 662 502 470
492 392 408 392 |-...... 392 432 933 698 491 410 460
492 [....... 408 392 |....... 302 |....... 921 |....... 524 | 400 |.......

Nore.—Discharge estimated because of ice Dec. 30, 31, 1918, Dec. 10-21, 1919, Jan. 2-3 and 7-8, 1920,
Discharge interpolated May 27 to June 1, June 13-15, Aug. 29-30, and Sept. 5-6, 1920. Braced figures show
amean discharge for periods included.

Monthly discharge of Madison River near Yellowsione, Mont., for the years ending
Sept. 30, 1919 and 1920.
[Drainage area, 410 square miles.]

Discharge in second-feet. Run-off.
Month. Per .
Maximum. | Minimum. | Mean. sqq?.re Inches. Acre-feet.
mile.
1918-19.

October. 816 492 570 1.39 1.60 35,000
545 400 483 1.18 1.32 28,700
503 392 445 1.09 1.26 27,400
458 376 386 . 941 1.08 23,700
416 376 391 954 .99 21, 700
530 416 444 1.08 1.24 5, 300
750 416 541 1.32 1.47 32,200
972 570 764 1.86 2.14 47,000
684 370 472 1.15 1,28 28,107
420 316 366 . 893 1.03 22, 507
450 370 388 . 946 1.09 23,900
450 370 393 . 959 1.07 23,407
972 316 ] 11 15. 57 341,000
524 360 432 1.05 1.21 26, 607
503 376 419 1.02 1.14 24,90}
432 [ooaiio.... 396 . 966 111 24, 30)
408 353 380 927 1.07 23,400
392 353 388 . 948 1.02 22,300
432 353 401 .978 1.13 24,700
458 376 410 1.00 1.12 24,400
1,220 432 779 1,90 2.19 47,900
1,440 662 1,050 2.56 2.86 62, 500
491 8 1.34 1. 54 33, 700
546 400 450 1.10 1,27 27,700

513 400 437 1.07 1.19 26,
1,440 353 507 1.24 15. 85 368,000
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CROW CREEK BASIN.
CROW CREEK NEAR RADERSBURG, MONT.

Locarion.—In NW. % sec. 25, T. 6 N., R. 1 W., 300 feet below mouth of Slim Sam
Creek, about 5 miles northwest of Radersburg, Broadwater County.

Drainace AReA.—Not measured.

REecorDs AvAILABLE.—May 25, 1919, to September 30, 1920,

Gace.—Overhanging wire gage on left bank; read by William Gray.

DisCHARGE MEASUREMENTS.—Made from foot log or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and boulders; perma-
nent. No well-defined control. Both banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.30 feet May 25 and 26 (discharge, 118 second-feet); minimum stage
0.18 foot September 17, 22, and 24 (discharge, 5.7 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.20 feet June

8 (discharge, 817 second-feet); minimum stage 0.18 foot October 20 (discharge,
5.7 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—None of importance above gage but all normal flow diverted below.

RecuraTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 6 and 332 second-feet. Gage read once daily to quarter-tenths. Daily
discharge ascertained by applying gage height to rating table. Records good.

Discharge measurements of Crow Creek near Radersburg, Mont., during the years ending
Sept. 30, 1919 and 1920.

- Gage | Dis- _ Gage | Dis-
Date. Made by height. | charge. || Date: Made by height. | charge.
1919. Feet. | Sect. 1 1920. Feet. | Sect.
June 10 | C. S. Heidel. ........... 0.70 33.8 || June 5 | Heidel and Steere...... 1.75 247
July 23 |..... {1 R, .28 7.6 || Aug. 10 | Heideland Ellis....... .70 28.6
©Oct. 18 | Heidel and Steere...... .31 7.9

Daily discharge, in second-feet, of Crow Creek mear Radersburg, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. May. { June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | fept.
791 11 6.7 6.9 8.4 6.7 6.2
791 12 6.7 6.5 7.8 7.1 5.7
79 13 6.7 6.5 7.8 6.9 6.7
79| 12 6.7 6.5 6.9 6.9 6.7
79} 10 6.7 6.9 8.1 6.7 6.2
79 9.1 6.7 6.9 7.4 8.4 6.7
64 12 6.7 6.9 6.9 7.1 5.7
64| 12 6.9 8.8 6.9 6.7 6.7
51| 11 6.7 8.8 7.4 6.7 5.7
32 13 7.1 6.9 7.4 6.7 6.2
52| 10 7.1 6.5 7.4 6.5 6.2
66 9.1 7.1 6.0 7.4 8.8 6.7
81 8.4 6.7 6.0 7.4 6.5 6.2
81 8.4 7.6 6.2 6.9 6.0 6.2
66 9.1 7.6 6.7 6.7 6.0 6.7

8.8 6.0 (-......
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Discharge measurements of Crow Creek near Radersbu?é]z Mont., during the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | ar. | Apr. | May. | June. | July. | Aug. | Sept.
6.7 26 1 95 281 | 181 36 14
7.1 40 95 298 | 184 18 17
7.3 55 56 264 | 153 12 17
7.3 46 86 281 | 128 12 23
6.9 49 105 281 | 132 20 21
6.4 46 105 440 | 128 12 18
6.4 38 128 557 | 114 12 21
6.4 33 140 817 | 83 30 17
6.4 43 166 750 86 11 16
8.4 55 196 619 | 81 12 18
7.3 41 128 794 | 153 36 17
6.4 38 196 705 | 83 35 21
7.3 43 105 470 | 153 21 18
7.31. 55 116 505 | 11 33 16
7.3 61 128 632 | 790 30 20
6.9 49 153 513 | 24 25 15
6.4 38 244 513 1 33 15
7.1 32 261 4981 11 25 19
7.8 34 271 47| 10 10 18
5.7 55 228 156 | 10 9.7 13

1 55 278 261 | 49 25 21
20 52 312 150 | 44 23 15
31 49 295 274 | 38 21 15
25 66 312 385 | 35 23 12
20 49 261 281 18 15
20 38 244 274 | 51 11 12
20 49 312 178 35 18 17
19 414 436 28| 10 16 21
19 93 494 209 7.8 23 25
18 88 312 228 | 11 21 17
3 |l 261 |........ 7.6 28 |oeeee..

Note.—Stage-discharge relation affected by ice Oct. 21 to Mar. 14; discharge not computed.

Monthly discharge of Crow Creek near Radersburg, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
. Month. - acre-feet.
Maximum. | Minimum. | Mean.
1,400
2,730
555
423
392
5,500
October 1-20, . ... 8.4 5.7 6.94 275
March 15-31.. 43 9.4 18.5 624
April......... 414 26 61.2 3,640
May........ 494 56 210 12,900
June...... 817 150 411 24,500
July...... 790 7.6 92.1 , 660
Augast...... ! 36 9.7 21.1 1,300
SepPtemMBEr. .« oot iiiiieaeiiaaaan E 25 12 17.5 1,040
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PRICKLY PEAR CREEK BASIN.
TENMILE CREEK NEAR RIMINI, MONT.

Location.—In NE. }sec. 20, T. 9 N., R. 5 W., opposite Moose Creek ranger station,
500 feet above mouth of Moose Creek, and 3 miles north of Rimini, Lewis and
Clark County.

DraiNAGE AREA.—Not measured.

REecorps AvaiLasLE.—March 13, 1915, to September 30, 1920.

Gace.—Friez water-stage recorder on left bank opposite ranger station; inspected by
D. H. Lewis, forest ranger. March 4, 1918, gage moved 75 feet downstream to
concrete control and set at a different datum.

DISCHARGE MEASUREMENTS.—Made from footbridge at original location or by wading.

CHANNEL AND CONTROL.—Gage at concrete control which is permanent. Stage-
discharge relation slightly affected by growth of moss in late summer. Right
bank subject to ovérflow.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 1.35 feet at 8 p. m. May 20 (discharge, 80 second-feet);
minimum stage, 0.28 foot September 12 (discharge, 1.1 second-feet).

Maximum stage during year ending September 30, 1920, 2.11 feet June 8 (dis-
charge, 251 second-feet); minimum stage, 0.19 foot September 22 (discharge, 0.9
gecond-foot).

1915-1920: Maximum stage, 4.87 feet at 2 p. m. May 15, 1917 (discharge, 948
second-feet); minimum stage in 1920.

Ice.—Stage-discharge relation affected by ice; gage not read during winter.

Diversions.—Small ditch diverts in summer for water supply of Helena.

REeGurLATION.—Small reservoir of water-supply system of Helena is above the station
but operation of reservoir has probably little, if any, effect upon the flow past the
gaging station.

Accuracy.—Stage-discharge relation slightly affected by moss in 1919. Rating
curves well defined; shifting-control method used August 26 to September 30,
1919. Operation of water-stage recorder sa.tlsfactory except as shown in footnote
to table of daily discharge. Daily discharge ascertained by applying to rating
table daily mean gage height obtained by inspection of recorder graph. Records
good.

Discharge measurements of Tenmile Creek near Rimini, Mont., during the years ehding
Sept. 30, 1919 and 1920.

Date. Made by— h(gia et‘ chlg,lrsg.e. Date. Made by— h(iiig%xet. cl?a.lrsge.
Sec. éﬂl Feczs S ec.gtfb
8.8 a. 54 4.6
1.0 a. 36 2.0
23.4 a. 40 2.3
32.6 : .60 9.1
62 1. 56 110
16.2 2.00 223 °
9.1 1.98 211
4.6 | .81 18.6
4.0
2.2
2.3
2.0
3.1

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tenmile Creek near Rimini, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
....... 30 4.6 2.2 2.0
26 3.8 3.4 2.2
24 4,8 2.7 2.5
24 4.8 2.7 2.5
21 4.6 2.5 2.2
20 5.0 2.2 2.2
17.3 4.6 2.0 2.5
14.0 4.3 1.8 3.2
13.0 4.1 1.8 3.8
12.6 3.8 2.5 2.9
14.0 3.8 2.5 2.0
17.9 4.1 2.5 L1
15.6 4.1 2.5 1.8
12,6 4,1 2.2 2.2
10.7 4.1 2.2 2.5
- 0.5 4.1 2.2 2.0
8.7 4.1 2.2 L7
8.7 4.1 2.2 1.7
8.7 4.1 2.2 1.6
6.8 4.1 2.0 L6
6.3 3.8 2.2 1.6
6.8 4.1 2.0 2.0
6.8 3.8 2.0 1.8
6.6 3.6 2.1 L7
9.9 3.6 2.1 1.9
7.6 3.0 2.2 2.1
6.8 2.4 2.0 2.3
5.6 1.8 2.0 2.5
50 L8 1.8 2.5
4.6 1.8 L8 2.7
....... 2.5 L7 .o
16 | 126 44
14 1 107 37
14 | 107 32
16 | 119 26
20 | 186 20
28 | 205 18
44 | 236 16
65 | 251 14
76 | 228 11
99 | 211 19
113 | 208 B S PR
117 | 208 ) S O
103 | 202 21 1.3
117 | 197 17 2.2
146 | 191 17 L7
175 | 213 16 1.6
208 | 211 7.1 1.6
208 | 188 6.9 1.3
194 | 143 6.7 1.2
199 | 115 6.5 1.1
219 | 107 6.4 1.0
208 | €9 6.2 .9
199 | 94 6.0 1.0
197 | 81 5.8 |. 1.4
183 | 69 5.5 2.8
163 | 54 5.3 [caeannn 4.0
205 | 44 4.2
231 | 43 3.7
203 | 4 3.7
183 | 53 3.7
153 |....... 4.2

Note,—No gage-height record Oct. 30, 31, Nov. 1, 2, 1918, Apr. 26, 27, July 13-17, 26, 27, Aug. 24, 25, Sept.
10, 11, 25-27, Nov. 2-4, 1919; July 18-23, Sept. 19-21, 1920; discharge interpolated. During year ending
Sept. 30, 1920, water-stage recorder operated Oect. 1-20, Nov. 1, 5-8, Apr. 24, July 24, Aug. 7, Sept. 13-18,
22-28; for remainder of year staff gage read at irregular intervals.
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Monthly discharge of Tenmile Creek mear Rimini, Mont., jor the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. Ran-off
Month. in
Maximum. | Minimum. | Mean. | Bcre-feet.
1918-19.
CtOber 26-31 . ...t iiiiiiiiiiiaeieaaacaaaa 4.8 2.4 3.60 42.8
2TOVeIDEr 1-5. . ot og' 0 3(5). 2 42. gs 3 7%. 1
Ay ... 3
"mye. . 30 4.6 12.7 756
Taly.. 5.0 1.8 3.78 232
August. . 3.4 1.7 2.21 136
'*eptember ............................................... 3.8 1.1 2.18 130
1919-20.
October1—20..‘.....................: ............. FR 4.2 2.1 3.08 121
“ov(imber 1-8.. e 3.2 2.2 %. 39 149&3. 9
pril24-30. ...... 18 9.8 13.
May......... 231 14 133 8,180
Tune. .. 251 43 145 8,630
July. .. 44 3.7 13.8 848
August 1-7.. 4.2 2.9 3.47 48.2
September 1326, LIl 4.0 .9 1.65 45.8

TENMILE CREEK NEAR HELENA, MONT.

Locarion.—In SW. 1 SE. % sec. 22, T. 10 N., R. 4 W., opposite Broadwater Hotel,
near Helena, Lewis and Clark County. .

DRrAINAGE AREA.—Not meagured.

Recorps Avarnasre.—July 8, 1908, to September 30, 1920.

Gage.—Staff on right bank; read by Henry Johnson.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet below
gage.

CHANNEL AND conTROL.—Bed of stream composed of coarse gravel and boulders;
shifts occasionally. No well defined control. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 2.95 feet at 7.50 a. m. April 27 and at 7.45 a. m. April 29 (discharge,
76 second-feet); no flow June 26 to September 30.

Maximum stage recorded during year ending September 30, 1920, 4.50 feet on
May 18 (discharge, 364 second-feet); minimum stage, 2.00 feet December 1-20
(discharge, 0.5 second-foot).

1908-1920: Maximum stage recorded, 5.60 feet at 6.30 p. m. May 28, 1917
(discharge, 865 second-feet); no flow afternoon of July 10, 1918, and June 26 to
September 30, 1919.

Ice.—Stage-discharge relation slightly affected by ice.

Diversions.—Part of water supply for city of Helena is taken from Tenmile Creek
above station. Two irrigation ditches also take water from creek above gage.
Entire low-water flow is appropriated and used before it reaches mouth of creek.

Reaeuratron.—None.

Accuracy.—Stage-discharge relation permanent during 1919 but changed during 1920.
Rating curve well defined; shifting-control method used November 18-21, 1919,
and June 21 to July 24, 1920. Gage read to half-tenths twice daily in 1919 and to
tenths once daily in 1920. Daily discharge ascertained by applying daily mean
gage height to rating table. Records good.
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Discharge measurements of Tenmile Creek near Helena, Mont., during the years ending
Sept. 80, 1919 and 1920.
Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
1919. Ft. Sec.ft. 1920, Ft. | Sec.ft
Feb. 2.26 7.4 || Jan. 24 2.17 2.9
10 2.29 10.0 || Mar. 11 2.18 4.6
Mar. 8 2.26 7.1 May 4 2.64 39.3
Apr. 21 2.53 27.5 12 4.10 303
June 22 1.70 .5 3.94 | 248
Nov. 18 .08 3.1 | July 17 2.35 19.1
Dec. 29 2.10 2.4

Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the years

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July.
1918-19.
) 9.5 9.5 10 6.8 6.8 6.8 26
2 it 9.5 9.5 8.7 6.8 6.8 6,8 22
P, 9.5 11 10 6.8 22 6.8 26
e 9.5 9.5 10 14 3.5 6.8 34
- 9.5 11 10 10 3.5 3.5 28
[ 9.5 7.5 10 10 6.8 3.5 22
G 9.5 7.5 10 14 6.8 3.5 17
P 9.5 13 6.8 14 6.8 4.8 14
L T, 9.5 8.7 6.8 11 11 16 14
)L T, 9.5 9.5 48 11 10 3.5 14
) . 9.5 9.5 3.3 11 6.8 3.5 17
12 s 8.7 9.5 3.5 10 6.8 3.5 14
) & TR 9.5 7.5 3.5 10 6.8 6.8 14
Mol 9.5 9.5 8.7 8.7 8.7 10 14
15 i 9.5 9.5 10 11 6.8 10 10
6 9.5 9.5 6.8 11 4.8 3.5 8.7
D 13 9.5 2.7 10 3.5 3.5 14
18, i 9.5 7.5 3.0 10 3.5 6.8 24
19, e 9.5 9.5 3.3 10 8.7 10 26
20 il 11 9.5 3.5 10 3.5 10 36
P2 SO 9.5 9.5 3.5 10 3.5 6.8 34
b S 9.5 7.5 3.5 10 10 10 36
23 9.5 4.9 3.5 10 10 11 38
24 el 9.5 4.0 3.5 10 3.5 14 41
P2 9.5 4.0 8.8 6.8 3.5 10 57
P S 9.5 3.0 10 8.7 35 6.8 67
27 i 9.5 3.3 10 6.8 3.5 6.8 72
P2 T, 9.5 4.8 10 6.8 4.8 10 63
29, i 9.5 8.7 10 3.5 caenanns 17 69
. N 9.5 10 3.5 4.8 ...oin 17 63
3 D 9.5 ....... 4.8 4.8 ...t 26 j...... .
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Daily discharge, in second-feet, of " Tenmilte Cretk woar ’f_[eiéna, Mont., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. July.
1919-20.
0.5 1. 5.5 46 1684 89
.5 2.5 36 50| 62
.5 .5,
51 5 36 %8| 31
.5 2.5 571 d6a| 32
. g ) g.g Izlzg % 32
5 % ] B
.5 46 168 264 14
.5 g,g 205 { 4 }4
5. . 4
5 % | | wf -
.5 2% Q] AU M
5. 26 258 244 15
5l 21 304 4| 1
3 o | 34 Bi| ¥
5 9.5| 364 %, 8.7
.5 9.5 321 8.7
5 38 3241 244 8.7
M1 1
o B 49
0.5 3 49
16 284 .
o M
8| o
rveen 264 {........

Note.—No flow Tune 26 to Sept. 30, 1919. Bmg&dischmgg' g reltion affected by ice Nov. 23-28 and .
21, 1919, to Mar. 27, 1920; disch%'i'lg)e not computed. No record Oct. g“to Nov. 18, 1919, and Jan. 4’:23, ﬁ%
Discharge not computed July 25 to Sept. 30, 1920.

Monthly discharge of Tenmile Creck near Helena, Mont., for the years ending Sept. 30,
'1919 and 1920.

Discharge in second-fect. i
Month, i *}g{“
Maximum.| Minimum. | Mean.
1918-19.

13 9.5 9.64 593
13 3.0 8,25 491
10 2.7 6.60 406
14 3.5 9.30 572
22 3.5 6.65 369
26 3.5 8.55 526
72 8.7 312 1,880
59 16 |- 33.9 3,080
16 0 3.74° 223
0 0 0 0
0 0 0 -0
[ [ 0 0
72 0 .98 . 7,120
November 17-22, 28-30. .. cccoeeerecancereenrceosnnnsanens 3.7 2.5 2.88 45,7
December 1-20. R .5 . .5 19.8
March 13 .5 5.38 42,7

16 . 17.1 1,020

4 26 223 13,700

304 73 202 12, 000

89 4.9 2.0 1,140

102724—23—wsr 506—3
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LITTLE PRICKLY PEAR CREEK BASIN.
LITTLE PRICKLY PEAR CREEEK NEAR MARYSVILLE, MONT. .

LocatioN.—In SW. % sec. 18, T. 12 N., R. 6 W., at highway bridge on ranch of
Casper Traufer, a quarter of a mile below mouth of Deadman Creek and 6 miles
northwest of Marysville, Lewis and Clark County.

DRAINAGE AREA.—49 square miles (measured on topographic map).

REcoRDS AVAILABLE.—May 24, 1913, to September 30, 1920, at present site; April
12 to May 23, 1913, a quarter of a mile above present site; May 18, 1909, to
December 31, 1911, at station formerly maintained above mouth of Deadman
Creek.

Gage.—Vertical staff fastened to upstream sxde of left bridge abutment; read by
Casper Traufer. For description of gages used at other sites see water-supply
papers for previous years.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel; slightly shifting. No
well defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 1.30 feet May 1-3, 22, 24-26, and 29 (discharge, 29 second-feet);
minimum stage, 0.84 foot August 8-14 and September 2-11 (discharge, 6.7 second-
feet).

1920: Maximum stage recorded during year ending September .30, 1920, 2.08
feet May 18 (discharge, 155 second-feet); minimum stage, 0.78 foot February 11
and March 4-12 (discharge, 4.8 second-feet).

1909-1911; 1913-1920: Maximum stage recorded, 3.8 feet May 25 and 26, 1917
(discharge, 454 second-feet); minimum stage, 2.28 feet (old gage) March 7-13,
1911 (discharge, 1.2 second-feet).

1ce.—Stage-discharge relation affected very little,-if any, by ice; observations dis-
continued during winter.

Drverstons.—T'wo or three small ditches divert water from stream above station.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve used until May
7, 1920, well defined; shifting-control method used May 8-14; curve used for
remainder of year well defined. Gage read to hundredths once daily except
during high water when it was read twice daily. Daily discharge ascertained
by applying daily mean gage height to rating table. Records good except from
October 1 to December 31, 1918, for which they are fair.

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., during
the years ending Sept. 30, 1919 and 1920.

G Dis- Gage | Dis-
Date. Made by— t charge. Date. Made by— height. | charge.
1918, - Ft. Sec.ft. 1920. Ft. |Becft.
Oct. 3| W.A. Lamb..ccceenn.. 1.03 149 || May 7 1.36 33.
1919, 15 1.85 118
June 10 |..... L 1 O .11 17.0 || June 11 178 109
July 15 |..... L 1/ T .81 . 83| July 5 1..20 37.2
Sept. 17 .94 17.6
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Daily discharge, in second-feet,.of Lattle Prickly Pear Creek near Marysville, Mont., for
the years ending Sept. 30, 1919 and 1920.

)
Day. Cet. | Nov. | Dec. ] Jan. 1 Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
i
1918-19, |

15 13 10 n 28 24 12 7.3 8.0

15 13 10 29 24! 12 7.3 6.7

15 13 10 28 231 10 7.3 6.7

15 13 10 26 10 7.3 6.7

15 13 10 25 10 7.3 6.7

14 13 10 10 7.3 6.7

14 12 10 10 7.3 6.7

14 12 10 10 6.7 6.7

14 12 10 10 6.7 6.7

14 12 10 10 6.7 6.7

14 12 10 10 6.7 6.7

14 12 10 9.3 6.7 7.3

14 121, 10 9.3 6.7 7.3

14 12 10 9.3 6.7 7.3

14 12 10 8.6 7.3 1.3

14 12 10 8.6 7.3 7.3

14 11 10 8.0 7.3 7.3

14 11 10 8.0 80 7.3

14 11 10 8.0 8.0 7.3

14 1 10 8.0 8.0 7.3

14 1 9 80| 80 7.3

14 11 9 8.0 8.0 7.3

14 n 9 8.0 8.6 7.3

13 10 9 8.0 8.6 .3

13 10 9 8.0 8.6 8.0

13 10 8 | 8.0 8.6 8.0

13 10 8 80 8.6 8.6

13 10 8 80| 886 8.0

13 10 8 8.0 8.0 8.0

13 10 8 7.3 8.0 80

13 ....... 8 7.3 8.0 fueaennn
8.0 7.3 5.4 5.4 5.4 6.7 19 102 | 54 28 2F
8.0 7.3 5.4 5.4 5.4 6.7 19 97 1 50 26 21
8.6 7.3 5.4 5.4 5.4 6.7 19 89 | 48 26 21
8.6 7.3 5.4 5.4 4.8 6.7 19 86| 43 26 2r
8.6 7.3 5.4 5.4 4.8 6.7 93} 82 24 21
8.6 8.6 5.4 5.4 4.8 6.7 109 | 42 A 20
8.6 8.6 5.4 5.4 4.8 7.3 35 112 | 42 26 200
8.6 8.6 5.4 5.4 4.8 8.6 52 121} 39 26 20:
8.6 8.6 5.4 5.4 4.8 13 75 121 37 26 1&
8.0 8.6 5.4 5.4 4.8 12 85 115 | 37 27 18
8.0 8.6 5.4 4.8 4.8 11 93 112 38 31 18
12 8.0 8.6 5.4 5.4 4.8} 13 117 112 | 38 29 18
13 8.0 8.6 6.0 5.4 6.7 16 123 112 | 39 27 18
1 8.0 8.6 60 5.4} 10.1 | 15 120 110 | 40 26 2%
1 8.0 8.6 6.0 5.4 8.0 15 124 108 | 39 26 20
16 8.0} 10.1 6.0 5.4 6.7 15 138 106 | 38 24 20
1 8.0 ] 10.1 6.0 5.4 54| 14 150 106 | 38 24 18
1 7.3 9.3 6.0 5.4 6.0 14 155 103 | 36 24 18
hi 7.3 8.6 6.0 5.4 6.7 16 145 97 (.36 24 18
2. 7.3 8.6 5.4 5.4 6.7 19 134 91| 36 24 18
21 7.3 8.6 5.4 5.4 7.3 | 17 136 86| 34 24 18
22 7.3 8.6 5.4 5.4 80 16 139 821 34 24 18
23 7.3 8.6 T 5.4 5.4 8.0 16 140 781 33 23 18
2 7.3 8.6 5.4 5.4 8.0 15 133 29 23 18
-25. 7.3| 8.6 54| 54 73| 15 130 71 29 23 18
26 7.3 5.4 5.4 6.7 15 126 691 29 21 18
27 7.3 5.4 5.4 6.7! 16 18 66| 27 21 18
28 7.3 5.4 5.4 6.7 20 124 631 26 21 18
29, 7.3 5.4 5.4 6.7 20 130 581 26 21 18
30 7.3 5.4 1 4 67| 19 121 58| 26 21 18

31.. 13 e 5.4 | 6.7 [-cennen 108 [.evee.s| 26 - R .

E

Nome —Noreoord Jag. 1to Mar. 31 and Nov. 26 to Dec. 31, 1919,
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Monthly discharge of Litile Prickly Pear Creek near Marysville, Mont., for the yedrs

ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum. | Minimum. | .Mean.
191819, .
15 13 13.9 855
13 10 1.5 684
10 8 9.45 1
26 9.3 12,7 6
29 16 3.8 1,460
24 12 '16.8 1,000
T12 7.3 8.96 ié%
8.6 6.7 7.60
8.0 6.7 7.26 432
8.6 7.3 7.82 48
10.1 7.3 8.49 42
6.0 5.4 5.54 341
5.4 4.8 5.38 3
10.1 4.8 6.27
20 6.7 13.3
BB &
el 4
5 26 36.5 2,240
31 21 4.5 1, g&
21 18 18.9 1,

LITTLE piucx;.v PEAR CREEK NEAR CANYON CREEE, MONT.

Locarion.—In NW, } sec. 9, T. 12 N., R. 5 W., at wagon bridge on Carbis ranch,

below mouth of Canyon Creek and 1} miles from Canyon Creek ‘post office, Lewis
and Clark County.

DrAINAGE AREA.—180 square miles (measured on topographic map).
RECORDS AVAILABLE.—April 1, 1909, to December 31, 1911; April 12, 1913, to Sep-

tember 30, 1920.

GAGE.—Vertical staff attached March 26, 1918, to lower side of left bridge abutment:

read by Melville Carbis.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.
CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifts at intervals. No

well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Séptem-

ber 30, 1919, 1.20 feet August 1 (discharge, 53 second-feet); minimum stage, 0.20
foot June 20~24 (discharge, 0.1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 3.40 feet
May 14 (discharge estimated, 402 second-feet); minimum stage, 0.40 foot October
1-5 and 29 to November 2 (discharge, 2.5 second-feet).

1909-1911; 1913-1920: Masimum stage recorded, 4.8 feet May 29, 1913 (dis-
charg=, 665 second-feet); creek reported dry June 21-28, July 1-9, 21—22 Aug-
ust 1—2 19]0 July 22~27 29, a.nd 31, 1911.

mnter

Drversions.—Many small ditches divert from stream, low-water flow practically

all appropriated.

REeuLaTion.—None.
Accuracy. -—-Stage—dmcharge relation changed slightly during 1920. Rating curve

used October 1, 1918, to December 13, 1919, fairly well defined below 30 second-
feet; curve used March 21 to May 5, and May 16 to September 30, 1920, tairly
well defined between 10 and 350 second~feet shxftmgcontrol method used May
6-14, 1920. Gage read to half-tenths once daily. Daily discharge ascertained
by applying gage height to rating table. Records fair for 1919 and good for 1920.
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Discharge measurements of Little Prickly Pear Creek near Canyon Creek, Mont., durmg
the years ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-

Date. Made by— heiagit. charge. || Date- Made by— heiggixt. charge.

1918. Feet. | Secft. || 1920, Feel, | SecHt.
Oct. 3| W.A.Lamb........... 0% | ikl | May 7| W.A Lamb... 1|12

. 1B .....

1919, June 29 Heidel and E L28); 66
June 10 |..... L 1 S, .30 .5 || Sepf. 17 C. 8. Heidel...... 79 |v 0 18.4
Daily dtwharge, in second-feet, of Little Prickly Pear Creck mear Cangon Creek, Mont.,

JSor the years ending Sept. 30, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Mar. Ap:. May. | June. | July. | Aug. | Sept.
1918-19.
19 05| 05| 53 0.5
16 .5 6| 34 "5
16 .5 5| A% .5
13 .5 5| % 15
13 .5 .5, 2 15
13 .5 .5 2 1.5
8.0 .5 5 19 L5
8.0 .5 513 2.5
8.0 .3 .5 13 2.5
13 .3 15} ‘80 2.5
13 .3 .5 8.0 2.5
13 .5 .51 5.0 2.5
13 .5 5L 25 2.5
8.0 .5 B 25 2.5
8.0 5l 15 .5 2.5
8.0 .5 1.5 .5 2.5
13 .5 15 .5 2.5
13 5| L5 .5 2.5
10.5 .5 .5 .5 2.5
16.5 1 .5 .5 2.5
8.0 .1 .5 .5 2.5
8.0 1 .5 .5 2.5
8.0 1 .5 .5 2.5
8.0 .1 .5 .5 2.5
5.0 .3 .5 .5 2.5
5.0 .3 .5 .5 2.5
3.8 .5 .5 .5 2.5
2.54 5 .5 .5 2.5
2.5 -5 5 .5 2.5
2.5 .5 .5 .5 2.5
T I .5 15
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Canyon Creek, Mont.,
Jor the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov, | Dec. | Mar. |- Apr. | May. | June. | July. | Aug. | Fept.
2.5 2.5 57 80 222 106 4.0 13
2.5 2.5 47 80 204 | 106 4.0 20
2.5 50 37 93 186 | 93 4.0 20
2.5 5.0 37 93 168 | 80 3.0 20
2.5 50 28 106 168 | 80 3.0 20
5.0 5.0 19 {...oae. 28 106 168 | 80 2.0 28
5.0 6.5 19 fereennns 20 113 186 | 80 2.0 28
5.0 8.0 19 {eieeenns 28 143 204 | 57 2.0 28
5.0 8.0 18 {eeeennns 37 250 222 | 37 4.0 28
5.0 8.0 13 |cieennnn 47 250 222 | 28 4.0 28
5.0 8.0 1B 47 279 204 | 20 8.0 28
50{ 10.5 1Bl 57 299 186 | 13 13 28
6.5 13 13 |oeeennn 57 360 168 8.0 80| ~ 28
6.5 13 |.......deeeaees 68 402 168 8.0 4.0 20
80! 13 |i.i..ieeee.oe 339 151 4.0 2.0 20
8.0 381 151 2.0 2.0 20
8.0 381 135 2.0 2.0 28
6.5 102 135 4.0 2.0 28
5.0 360 120 4.0 4.0 28
5.0 339 106 8.0 4.0 20
5.0 319 106 8.0 4.0 20
5.0 299 93 8.0 4.0 20
5.0 209 93| 13 4.0 20
5.0 319 80 13 8.0 20
5.0 319 68 13 8.0 20
26 iiiereeaaaaans . 5.0 319 88 8.0 8.0 20
b1 SO, 5.0 299 68 8.0 8.0 20
28, 5.0 299 80 8.0 8.0 20
P 3.8 299 68 6.0 8.0 20
| DR, 3.8 299 120 6.0 8.0 24
3 DU 2.5 259 {..oooo.. 6.0 13 |....... .

Monthly discharge of Little Prickly Pear Creek near Canyon Creek Mont., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet. .
Month, le‘ogeig‘
Maximum. | Minimum. | Mean.
1918-19.
26 13 19.1 1,170
19 19 19.0 716
34 13 27.6 876
34 13 23.4 1,390
19 1.5 9.41 579
.5 .1 .40 23.8
15 .5 .66 40.6
53 .5 8.98 552
2.5 .5 2.17 129
8.0 2.5 4.87 299
26 2.5 13.4 797
19 13 1.67 43.1
57 28 42.5 927
93 20 62,2 3,700
402 80 264 16, 200
222 68 144 8, 570
106 2.0 29,6 1,820
13 2.0 5.23 322
28 13 22.8 1,360
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-

~ SUN RIVER BASIN.
NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

LocarioN.—In sec. 36, T. 22 N., R. 9 W. (unsurveyed), at Sun River diversion dam,
18 miles northwest of Augusta, Lewis and Clark County. -

DRAINAGE AREA.—596 square miles,

RECORDS AVAILABLE.—January 1, 1916, to September 30, 1920, at present site.
August 5, 1889, to:December 31, 1890 and October 31, 1903, to December 31, 1915,
station located in sec. 38, T. 22 N., R. 7 W., at Henningson ranch, 8 miles down-
stream from present site. -The flow at the two points is practically the same.

Gace.—Inclined staff on right abutment of Sun River diversion dam; read once
daily by employees of United States Reclamation Service. Stevens continuous
water-stage recorder was in operation during part of 1916.

DiscEARGE MEASUREMENTS.—Made from highway bridge half a mile below gage.

CHANNEL AND coNTRoL.—Control is crest of Sun River diversion dam, a concrete
structuré with an areh section 153.3 feet in length, and a gravity section 59.2 feet
in length, separated by a pier.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 3.40 feet May 28 (discharge, 4,670 second-feet); minimum stage, 0.20
foot November 28 and July 16-17 (discharge, 50 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.90 feet
June 15 (discharge, 5.820 second-feet); minimum stage, 0.15 foot October 24-25
(discharge, 34 second-feet).

1889-1890; 1903-1920: Maximum stage recorded, 11.4 feet at 2 a. m. June 21,
1916 (dxscha.rge, 32,300 second-feet); minimum stage recorded, 0.0 foot April 7
and 8, 1915 (discharge, 15 second-feet). .

Ice.—Discharge relation not seriously affected by ice.

Drversions.—None.

Recuration.—None. =

Accuracy.—Stage-discharge relation permanent. Rating curve is based on formula
Q=3.1 L h'-% which was closely checked by five discharge measurements. Gage
read to hundredths once daily. Daily discharge ascertained by applying gage
height to rating table.

CooreratioN.-—Complete records furnished by United States Reclamation Service, -
but data have been slightly revised to conform to the computation rules used by
the United States Geological Survey. o
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Daily discharge, in second-feet, of North F
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of Sun, Riyer near Augista, Mont., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. Apr. June. | July. | Aug. Sgpt.’
1918-19.
201 g; 161 f% 1342 %11;( 130
! ¥
81 ‘% 1680 | ‘66 217 g
87 261 1 %| M| 130
91 292 | 1,000 | 1,68 g% 27| 130
291 | 88311, 9% [ 27 141
32 76 | 767 1,% %| a7| 152
96 234 | 659 (1,200 96| 217 152
® a7 gg 1,130 9% 27| 152
160 96} 207 152
% os4! 767 83| e8| 27| 152
% 54| 787| 8| 96| 204| ¥
82' 54| s5| 767| 8| 204| -141
54| 825 650| 68} 18
96. 254 | 1,200 659 59 184 124
21 % 254 [ 1,260 | 659 | 50 124
% 291|130 el 0l 1| 1
%6 3r2 1530 [ 659 | 184| 184
96 461 | 2,000 % 217 184 124
96 557 2,680 217 152 124
9% 557 (3,220 461| o04| 152| 1
9 659 | £020-| 32| &| 152| 124
3 883 | 4,020 372 204 }g% 124
1,130 [ 3,420 | 332 | 27 124
1,300 13,690 | 217 | 27| 41} 124
1,530 | 3,620 | 217 | or7{ 130 124
1,680 | 4280 | 21| 207 13p| 130
1,840 | 4,670 ' 217 [ 2171 130 141
1,020 | 3,820 | 184 | 3204 13| 141
2,000, 2,040 184 204 |, 130 152
201 ... Ter [ 96|l ar )l 800 |...0...] A7l 180 |.......
1919-20.
152 96 659 | 2,330 | 2,000 | - 217 Lg;
s 96| 608)2160 | 2000] 217
1 * g8 608 2,160 | 2,000 217 9%
141 9 | 6081280180 217 %
130,] 96| 659 (3,23 | 1,300 | 217 %
124 9 | 659 | 3,820 | 1,260 | 416 %
i 5y el
] 11,070 &
1 C98 | 107 [ 2330 | 4670 | 93| a6 ®
: 96 | - 130 | 2,330 | 4,670 | 83| 416 %
169 96| 141}250 42,0 s3] ese] a7
14 96 152 | 2,590 | 4,020 883 608 217
184 96| 165|259 3,820 | 83| 416| 217
184 96| 178 [ 2590 | 4670 | 883 ] 416| 217
165 9 | 101 |3,230 [ 5,820 650 | 416 27
152 96| 20403720 558 | 557 | 82| 27
152 96 217 | 3,860 | 4,800 461 332 217
152 113 224 | 3,820 | 4,800 461 332 217
141 107 | 24713620 | 4020 32| ;2| 27
124 107 261 | 3,420 | 3,920 332 332 217
124 96| 2843420 3720 201| 201| 217
50 96 307 | 3,420 | 3,620 254 291 217
50 9% 323 | 3,420 | 3,420 217 201 217
34 96 356 | 3,320 | 3,040 217 276 217
34 96 372 | 2,860 | 2,860 217 276 217
73 9| 408|2680 (2680 | 27| 26| 27
26 96 452 | 2,680 | 2,000 217 276 217
124 9| 509|323 |2000| 27| 216 217
124 96| 60832302000 152 29| 217
124 9 713 | 3,230 | 2,000 217 141 217
121 % | ... 3230 |..h.... 217 141 l.....

Not1e.—Braced figures show estimated discharge for periods indicated.
2,3, 10, 11, and Nov. 1-5, 1919.

Discharge interpolated Oct.
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Monthly discharge of North Fork of Sun River near Aygusta, Mant., for the years ending
Sept. 30, 1919 and 1920. ' .

: Discharge in sggond-feet.
' Run-off in
Month. = - acTe-foot.
‘! Maximum. | Minimpum. | Mean.
17,900
10, 500
8, 550
5,800
7,630
10, 500
38,200
125, 000
19,400
81
11,
7,970
4,670 50 417 802, 000
s : ‘
184 34 128 7,870
152 107 128 r 7,620
152 9% | 128 7,870
5 6| 1% 7%
s = @) gm
3, 608 | 2,51 154,000
5, 820 2,000 | 3610 915,000
- 2,000 152] 752 48, 200
659 141 327 20, 100
2 w| m | e
5820 34| 6% 505, 000

SUN RIVER AT FORT SHAW, MONT.

Locarion.—In SW. } sec.1, T. 20 N., R. 2 W, at highway bridge at Fort Shaw, Cas-
cade County.

DramvaGE AREA.—1,475 square miles (measured by engineers of United States Reg-
lamation Service.

Becorps avamapre—May 16, 1912, to September 30, 1920. A station on Sun
River, at Sun River, maintained July 31, 1805, to Octaber 5, 1912, gave resulfs
for pracﬁca.lly the same drainage area.

" Gage.—Chain gage at highway bridge read since November 24, 1916, by Arthur
Woods and other employees of the United States Reclamation Service; stage
prior to September 1, 1913, measured by chain gage fastened tp footbridge negr
right bank and 1,000 feet downstream. Staff gage September 1, 1913, to November
23, 1916, on right bank about 400 feet above highway bridge. The three gages
ara referred to different datums.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CaanNEL AND coNTROL.—Bed of stream gravel and rock; fairly permanent, shifting
at extreme high stages.

EXTREMES OF DISCHARGR.—Maximum stage recorded during year ending September
30, 1919, 7.35 feet May 23 (discharge, 4,280 second-feet); minimum stage, 3. (14
feet July 19 (dxscha.rge, 54 second-feet).

Maximum stage recorded during ye3r ending September 30, 1620, 8.25 feet June
15-17 (discharge, 6,125 spcond-feet); minimum st,n.ge, 2.99 feet November 8, 11,
and 12 (dischazge, 49 gecond-feet).

1905-1920: Maximum stage recorded, 13.4 feet June 7, 1908, at Sun River
(discharge, 18,400 second-feet); minimum stage recorded, 2.99 feet November 8,
11, and 12, 1919 (discharge, 49 second-feet).
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Ioe.—Stage-discharge relation seriously affected by ice.

Diversions.—There are adjudicated rights for diverting 248 second-feet from Sun
River direct and 664 second-feet from tributaries above this statién. In addition
there are the Fort 8haw and Pishkun canals of the United States Reclamation
Service and a few small ditches constructed since the adjudication.

RecuratioNn.—Present capacity of Willow Creek reservoir is 16,640 acre-feet.

Accuracy.—Stage-discharge relation changed slightly during bigh water in June,
1920; affected by ice. Rating curve used October 1, 1918, to June 15, 1920, well
defined between 150 and 9,000 second-feet; curve used June 16 to September 30,
1920, poorly defined. Gage read once daily to half-tenths. Daily discharge
ascertained by applying daily gage height to rating table. Records poor for low
stages; fair for medium and high stages.

Discharge measurements of Sun River at Fort Shaw, Mont., during the years ending Sept.
30, 1919 and 1920.

i Gage | Dis-
Date. Made by— h‘:&%‘;_ ch‘;‘rsge. { Date. Made by— hoight | charge.
1919, Feet. | Secft. || 1919. Feet. | Secft.
Apr. 24| W. A. Lamb 4.70 617 || Sept. 29 | W. A. Lamb........... 3.98 232
d 4.40 437
3.45 121 | 1920
3.04 54 | June 1 |..... Q0ieenieeneeane. 6.49 | 2,610
3.84 141 || Aug 20 |..... 0ueceiaanaaaennn 4.13 315

Dtnly discharge, in second- feet of Sun Riwver at Fort Shaw, Mo'nt., Jor the years ending
Sept. 30, 1919 and 1920.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
326 158 206 172 338 | 1,520 | 2,010 80 203 109
286 164 176 176 338 | 1,460 | 1,360 97 203 109
262 170| 152 ] 181 | 338 1,260 | 1,160 97 | 281 12
276 176 152 186 310 | 1,080 | 1,160 | . 85 281 136
286 280 182 152 191 395 955 | 1,160 85 203 136
286 188 | 152 | 196(1,480| 845(1,160| 85| 149 12
286 194 170 201 338 778 | 1,080 85 161 136
296 200 188 206 338 778 995 80 161 136
310 ‘206 206 206 286 712 995 97 161 147
310 286 242 206 206" 286 712 |, 995 85 149 147
310 286 242 206 206 286 712 918 80 149 136
286 254 286 206 206 286 712 | 845 85 161 136
286 222 242 176 206 286 648 845 85 140 136
286 286 242 176 176 648 778, 80 149- 136

286 286 176 176 286 £30 778 80 138 147
286 242 176 152 286 845 712 74 147
286 242 206 206 286 995 712 69 147 126
286 286 206 206 286 | 1,080 712 59 136 126
286 286 206 206 286 | 1,160 648 54 136 136
286 242 176 176 338 | 1,300 582 6.4 126 1
286 242 176 163 425 | 2,180 582 118 109 136
280 286 286 176 242 518 | 3,100 128 102 136
213 242 152 262 582 | 4,280 286 118 % 147
260 242 152 - 648 | 3,480 222 118 9% 147
247 242 156 310 845 | 2,920 206 110 96 158
234 286 160 286 { 1,160 | 2,720 152 149 102 158
222 | 242 | 164 262 (1,260 [2,920] 98| 174 | 117 171
B2| 242! 168 | 262 | 1,460 | 3,300 174 | 17
242 242 |....... 262 | 1,710 | 3,780 76 161 117 200
104 | 206 |....... 286 | 1,710 | 3,300 | 8L | 174 | 109 216
tesrans 152 206 J....... 286 |.......| 3,010 |....... 174 109 |.......
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D aily discharge, in second-feet, of Sun River at Fort Shaw, Mont., for the years ending
Sept. 20, 1919 and 1929—Cont1nued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40|  152| 7812720 | 2,000.| 172 160
163 130 712 | 2,540 | 1,930 200 200
190 130 712 | 2,540 | 1,780 172 266
190 152 745 | 2,540 | 1,640 172 21
190 | 206 |- 84512,920(1,520% 231 172
1901 206 918)4,280( 1,410 200 186
190 | 222 1,080 | 4,680 1,460 | 266 200
190 ( 2221(1,580 (5,280 | 880 | 200({- 216
2621 2062720 | 5,080 | 880 .231 200
365 338|2,720 4,80 810| 200 200
310 865|3,100 4,680 | 742 | 266 200
395 | 3381 3,680 | 4,080 742 549 200
487 | 582)38,580 3,880 742| 437 231
425 582 { 3,300 {.4,680 612 389 304
395 582 14,080| 6,120 | 612 345 304
310 | 582|4,680]6,120| 549 286 304
262 | 582)4,80 6,120 | 549 231 304
206 | 518 |4,680 | 5,500 | 490 200 324
262 456 | 4,480 | 4,680 437 266 304
286 582 | 4,280 | 4,280 | 345 304 304
242 1 955 | 4,280 14,080 | -304 | 304 304
286 | 995 | 4,080 | 4,080 | 266 304 304
262 | 1,080 | 4,080 | 3,880 | 231 304 304
242 | 648 [ 3,780 | 3,300 200 | 266 304
206 | 615 | 3,480 | 2,540 172 266 304
222 582 | 3,100 | 2,350 147 | 266 304
222 | 582/3,100]2,180) 106 | 266 304
190 | 648 | 3,300 | 2,010 | 266 345 304
206 | 71213,480 1,860 248 285 304
190 | 778 (3,300 (2,010 1v2| 266 304
190 [....... 2,920 |....... 172 160 L.......

Nore.—Discharge estimated because of ice for following Egiods: Nov. 15 to Dec. 9, Dec. 12, 23-26, 1018,
Jan. 18, Feb. 7, 8, 28, Mar. 1-7, 1919, Jan. 21, 22, Mar. 4, 1920, Discharge interpolated for foilovrmﬂlrays
when gage wasnot read: Dec. 28,1918, Feb. 25-27, Nov. 16, 1919,531\.1,% 4-9, and Mar.5-7,1920. Discharge,
Jan. 23-28, 1020, estimated; Nov. 27, 1919, to Des. 20, 1920, not determined because of ice effect.

Monthly discharge of Sun River at Fort Shaw, Mont., for the years ending Sept. 80, 1919

and 1920.
Discharge in second-feet. Run-off
Month, . in
Maximum. | Minimum. | Mean, | 8ctre-feet.
1918-19.
395 286 340 20, 900
326 262 286 17,000
288 104 262 16,100
286 158 231 14,200
206 152 178 9, 880
310 152 218 13,400
1,710 238 589 35, 000
4280 648 | 1,740 107,000
2,010 76 43,000
174 54 103 6,330
281 % 147 9,040
216 109 144 8,570
4,280 54 415 300,000
354 52 197 12,100 -
437 49 171 8,820
425 152 308 6,720
745 140 208 12,800
425 163 235 13,500
487 140 254 15,600
1,080 130 401 29, 200
4,880 12 2,980 183, 000
6,120 1,860 3, 860 230, 000
2090 106 726 44,600
549 160 269 16,500
. 304 160 262 15,600
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" WILLOW CREEK’' NEAR AUGUSTA, MONT.

Location.—In NW.  SW. % sec. 26, T. 21 N., R. 7 W., at Clark Co.’s ranch, just
below mouth of Little Willow Creek and 7 miles northwest of Augusta, Lewir
and Clark County.

DraNAGE AREA.—Not measured.

RECORDS AvAILABLE.—June 8, 1905, to May 14, 1911; April 1, 1912, to September
30, 1920.

Gaage.~Chain on nght bank, 300 feet back of Thomas Clark’s house; read by Thomsas
Clark.

DiscrsneE MEASUREMENTS.—Made by wading or from bridge 1,000 feet below gage.

CHANNEL AND CONTROL.—An old da.m of timber and rock 20 feet below gage forms
the principal control; shiits slightly at long intervals.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 0.80 foot Octobey 1-6 and March 29 and 31 (discharge, 16 second-feet);
minimum stage, 0.02 foot August 24 to September 27 (discharge, 0.2 second-foot).

Maximum stage recorded durmg year endmg September 30, 1920, 4.75 feet
May 12 (discharge, 272 second feet), pnmmum stage, 0.05 foot October 1-§
(discharge, 0.8 second-foot).

1905-1911; 1912-1920: Maximum siage recorded, 10.8 feet June 23, 1916 (dig-
charge, 1,150 second-feet); minimum, dry July 17, 1910.

IcE. —Stage-dlscharge relation not affected by ice, as gprings keep creek open.

Diversions.—Adjudicated water rights above station amount to 36.2 second-feet
from Willow Creek and 42.26 second-feet from tributaries, The United Stater
Reclamation Service has an old right of 2.1 second-feet and has also filed op
total flow of creek, subject to prior appropriations. No water diverted from
Wiltow Creek proper below station, the amount used by the Unifed States Rec}g~
mation Service being diverted from Sun River below mouth of Willow Creek.

REieuLation.—None above station. Willow Creek dam, about 2 miles below station,
forms reservoir with capacity of 16,640 acre-feet at present stage of development
for use on Fort Shaw unit of Syn Rlvar project.

AcCURACY. —-—Stage-dlscharge relation changed slightly during winter of 1918-1¢
and again in May, 1920. Tairly well defined rating curves used October 1, 1918,
to March 31, 1919, and April 1, 1919, to May 11, 1920; well defined curve used
May 17 to September 30, 1920; shifting-control method used May 12-16, 1920.
Gage read to half-tenths once a day. Daily discharge ascertained by applying
gage height to rating table. Records fair for 1919 and good for 1920.

Discharge masurements of Willow Creek near Augusta, Mont., during the years ending
Sept. 80, 1919 and 1920.

[Made by W. A. Lamb.]

Gage Tis-

Gage Dis-
Date. heiﬁxt. charge. | Date. height. | chagge.
1919, Fed. | Secft. 1920. Fect. | Secft.
APr.23. . ciiiiiieiiiannnnn. .57 f 85 May19...ccvueeranannacnnnnnn 3.31 I;S
Jame 0. LTI .19 2.0 || June30.-...ooeeeon Lo 1.55 56
Aug.20,..:... LIl 671 13.¢
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Daily discharge, in second-feet, of Willow Creck near Augusta, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

16 14 12 9 10 10 14 11 21] 10! 1.0 0.2
16 14 12 9 9 10 12 11 21 10| 1.0 .2
16 13 13 9 10 9 1 11 21| 10 .5 .2
16 13 13 10 9 9 11 10 21| 1.0 .5 .2
16 14 14 -9 10 8 10 10 21] 1.0 5 2
16 13 14 10 9 9 11 10 21| 1.0 5 .2
14 12 14 9 10 8 10 9.1 21! 1.0 .5 .2
14 12 13 11 10 9 it 9.1| 21| 1.0 5 .2
14 13 13 11 9 9 10 73] 2.1 1.0 5 2
14 13 12 10 10 8 91| 7.3] 21| 1.0 35 2
14 13 12 11 10 9 10 47| 21| 1.0 .5 2
14 13 11 11 9 9 10 471 2.1] 1.0 5 2
14 13 11 10 10 8 8.2 47| 21| 1.0 g 2
14 13 1 10 10 9 9.1| 3.3 21| 1.0 . .2
14 13 10 10 9 8 82| 27| 21| 10 .5 .2
14 13 10 12 9 10 9.1 21| 21| 1.0 5 .2
16 13 9 11 10 9 8.2 21| 21| 1.0 .5 g
14 13 9 12 10 10 9.1] 21] 21| 10 B .
14 13 10 12 9 10 91] 21| 21| 1.0 5 g
14 13 10 1 9 9 8.2] 21| 21| 10 3 .
14 12 10 12 10 10 9.1] 2.1] 21| 1.0 5 2
14 12 10 12 10 10 9.1 2.1 18] 1.0 .5 .
14 12 10 13 10 9 84] 21| 16| 1.0 .5 .
14 12 10 12 9 9 82| 2.1| 18] 1.0 2 2
14 11 10 9 10 8 9.1] 21| 16| 1.0 .2 .2
14 1 11 10 9 u 9.1] 2.1 18| 1.0 g 2
14 10 11 9 10 11 91 21| 16{ 1D A 2
14 11 11 10 9 13 9.1, 21| 10| 1.0 5
14 12 10 1 ... 16 11 21| 10| 1.0 . .5
14 12 9 10 |o...... 14 11 2.1 1.0 10 .2 .5
14 |....... 9 10 | 16 |ee..... 2.1 eueannn 1.0 3 R
S| L0 10| 82 15 8.2 12 54 | 108 47 18 12
S| 10| 1.0 73] 14 9.1] 14 56 | 108 4 18 12
S| 10| 10] 73] # 8.21 12 56 | 104 42 | 18 12
B 10 10| 7.3 12 9.1 16 58 | 108 42 18 12
5 1.0 10| 55| 12 8.2 18 58 | 108 40 18 12
S 10| 10f 55| 11 8.2| 21 60 . | 104 37 18 12
51 1.0 16| 55) 11 9.1 23 58 | 104 34 18 12
B 1.0 16| 7.83] 10 82| 21 58 | 104 32 16 12
5] 10| 21| 73] 10 9.1| 26 58 | 108 32 16 10
1.0f 10| 21| 73} 91| 8.2 24 58 | 104 34 16 10
1.0 1.0} 21] 73] 9.1| 82| 83 104 32 16 10
1.0( 10| 2.1] 7.3 91| 91| 30 |272 |104 32 14 10
10| 10| 2.1] 73| 91| 8.2{ 24 |252 98 32 it} 10
10| 10| 3.3] 73| 9.1 91| 28 |23 o4 32 14 10
1.0 10| 47| 73| 9.1| 12 21 | 242 0n | 32 14 10
10| 19} 47} 7.3{ 9.1 18 21 | 237 gg 28 14 10
1.0 1.0/ 55| 82| 9.1 19 23 | 218 U 1 10
10| 10] 55{. 91| 91§ 12 21 190 8 | 24 14 10
1.0; 10| 73] 9.1 91| 14 23 1172 2 7% | 14 10
1.0 1.6 73( 10 911 21 | 168 79 24 14 10
1.8 1.0 82| 91| 9.1].12 21 | 168 73 27|13 10
1. 1.8 82| 9.1{ 9.1471¢ 23 | 184 73 gz 13 10
1.0 1'8 82|l 1 911 12 | 21 |lea | 67 z 13 10
10| 1. 911 14 9.1] 14 23 | 156 70 P/ 13 13
1.0 10| 9.1| 16 9.1 12 21 | 148 61 2 | 13 13
1.0 1.0] 9.1 18 91! 12 21 |14 58 22 13 12
1.8 1.0 91| 2 9.11 14 30 | 132 56 2 13 10
1. 1.0 91| 2 911} 12 32 (129 53 ] 10
16 10| 91| 1 9.1) 14 38 |12 50 2 .| 13 10
1.0 10| 91| 16 |..... Jo12 4 418 5 2 13 10
1.0....... 91 18 L...... 12 feeeo..s 112 |....... 20 13 |oieeene
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Monthly discharge of Willow Creek near Augusta, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month, | acre-feet.
Maximum. ! Minilmum. | Mean.
1918-19. 3
16 | 14 14.5 892
14 10 12.5 744
14 9 11.1 682
13 I 9 10.5 646
10 9 9.6 533
6 | 8 9.9 609
14 8.2 9.7 578
11 2.1 4.82 296
2.1 1.0 1.89 112
1.0 1.0 1.00 61.5
1.0 .2 45 27.7
.5 2 .23 13.7
16 | .2 7.17 5,210
1.0 5 .85 52.3
1.0 1.0 1.00 5.5
9.1 1.0 5.01 308
23 5.5 10.4 640
15 9.1 10.0 575
19 8.2 1.2 689
44 12 23.2 1,380
272 54 135 8,300
108 50 85.8 5,110
47 20 29.4 1,810
18 13 14.8 910
13 10 10.8 643
272 5 28 2 20, 500

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

LocatioNn.—In NW. } SE. % sec. 17, T. 20 N., R. 6 W, at highway bridge on roac
from Augusta to Craig, half a mile from Augusta, Lewis and Clark County.

DrainageE AREA.—Not measured.

R&corDS AVAILABLE.—December 2, 1904, to September 30, 1920.

Gaae.—Vertical staff fastened to right abutment on downstream side of bridge;
read by W. J. Auchard. From April 17, 1907, to November 23, 1908, gaze wa.&
located 100 yards above bridge and referred to different datum.

DiscHARGE MEASUREMENTS.-—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel; shifts at high water. No definite
control. At high stages water overflows right bank a quarter of a mile above
gage making from two to four channels.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg Sep~
tember 30, 1919, 1.80 feet October 16, 17, November 2, December 5, 13, 14
(discharge, 44 second-feet). No flow past gage August 19 to September 7, Sep-
tember 12-16 and 18-26. N

Maximum stage recorded during year ending September 30, 1920, 4.2 fee%
May 12 (discharge, 1,420 second-feet); minimum stage, 1.2 feet Ociober 7-9,
(discharge, 6.5 second-feet).

1905-1920: Maximum stage recorded, 6.2 feet June 2, 1908 (discharge, 4,300}
gecond-feet). No flow July 28-30, 1910, and in August and September, 1919.

Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

Diversrons.—Water diverted to irrigate valley land both above and below station..
During dry seasons entire summer flow is utilized.

RecuratioNn.—None, Melting snow in mountains causes small diurnal ﬂuctuatlon
during spring.
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Accuracy.—Stage-discharge relation shifted during high water in May, 1920. Rating
curve used before shift well defined; curve used after shift fairly well defined
below 800 second-feet; shifting-control method used May 10-14. Gage read to
half-tenths once daily. Daily discharge ascertained by applying gage height

to rating table. Records good for 1919 and fair for 1920.

Discharge measurements of South Fork of Sun River at Augusta, Mont., during the years
ending Sept. 30, 1919 and 1920.

[Made by W. A. Lamb.]

‘Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
1919. Feet. Sec.ft. 1920. Feet. Secft.
APr.23.. e, 1.24 8.8 |l May19.. cciioiniaiiimiananann 3.55 704
June20...........oounennn... . 1.08 2.5 1.95 117
1.29 37.8

Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mond., for the years
~ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. Dec. | Mar. : Apr. | May. | June. | July. | Aug. | Sept.
]
1918-19. ’

40 36 30 |.oeene.. 42 16 7.6 3.7 5.4 | 0
40 44 28 |........ 38 13 5.4 2.2 5.4 0
40 36 36 |.eeannns 38 13 5.4 2.2 5.4 0
40 36 40 |........ 34 13 5.4 3.7(- 1.6 0
40 40 44 |........ 34 16 5.4 3.7 7.6 Q
40 36 40 |.aeen.en 34 16 5.4 3.7 7.6 0
40 36 40 |........ M 16 5.4 3.7 7.6 0
40 36 36 |aeeennns 31 16 5.4 3.7 7.6 2.2
40 36 36 [ccenne-e 31 16 5.4 3.7 3.7 2.2
40 36 36 |oeennnnn 28 16 5.4 3.7 3.7 5.4
40 36 40 28 13 5.4 3.7 2.2 2.2
40 36 40 |. 28 13 5.4 3.7 3.7 [}
40 36 44 |, 28 13 5.4 2.2 2.2 0
40 36 4 1 28 13 5.4 L0 2.2 0
40 36 33 28.) 13 3.7 2.2 2.2 0
44 36 28 16 7.6 2.2 2.2 0
44 33 28 16 5.4. 2.2 4.7 2.2
40 33 28 16 5.4 Lo 7.6 0
40 33 28 13 5.4 .3 (1] 0
40 33 22 11 5.4 1.0 0 0
40 30 el 22 5.4 3.7 .3 [ 0
40 281  feeee-... 22 5.4 3.7 3 (1] (1}
40 26 30 31 10 3.7 3.7 .3 0 0
40 23 31 16 3.7 3.7 .3 [} 0
40 20 34 10 2.2 2.2 L0 1] 0
40 22 31 10 1.0 3.7 5.4 [} 0
40 26 25 19 1L0{ 37 7.6 ¢ .0
40 28 28 16 2.2 3.7 3.7 0 b0
36 28 34 16 3.7 3.7 5.4 [1] 0
36 33 34 16 5.4 3.7 7.6 0 5.4
36 |........ 42 |ooeanes 2 2 PO 5.4 0 leeeeeoee
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Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont , for the
years end'mg Sept. 30, 1919 and 1920—Continued.

Day. Oct. ] Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
9.2 24 30 30 128 378 107 26 26
9.2 30 30 28 128 339 99 23 26
9.2 30 30 |. 26 128 286 91 23 26
9.2 30 30 24 128 270 91 23 26
9.2 30 30 |. 30 128 270 o1 23 23
9.2 28 30 |. 30 153 270 91 26 23
6.5 26 30 1. 30 196 321 84 26 23
6.5 23 30 54 214 420 30 23
6.5 21 30 54 451 358 77 30 23
0.2 21 30 49 451 303 77 20 23

44 574 286 65 20 23
54 120 270 65 20 23
66 890 270 65 23 23
66 676 255 65 23 23
66 740 255 65 23 23
73 255 65 23 23
73 240 65 23 22
66 870 240 65 34 23
73 2130 65 34 20
97 675 213 60 34 2(
30 97 615 200 60 # 20
40 97 615 188 50 26 A
30 80 560 176 50 23 22
30 80 535 165 50 23 27
30 k3 510 144 46 23 26
24 73 378 144 38 23 2€
18 80 378 134 38 23 8c
24 117 420 125 38 23 3¢
24 128 42 125 34 23 3C
30 107 378 W07 34 23 3¢
18 fceunnns 378 |eeannns 30 26 ...... e

Note.—~Dischirge estimated because of ice, Nov. 20 to Dec. 4 and Dee. 16-31, 1018; Oct. 25, Nov. 8-8, 1919,
hid Apr. 1-3, 1920,

Monthly uhsckarge of South Fork of Sun River at Augusta, Mont., for the years énding
Sept. 30, 1919 and 1920.

Discharge in second-feet. Run-oft
Month, g in "
Maximum. | Minimum. | Mean, | %cTe-feet.
1918-19.

.................................................. 44 26 39.9 2,450
44 20 32.8 1,950
4 28 33.8 2,080
2 25 32.2 575
42 | 10 25.6 1,520
16 - Lo 10.5 . 646
7.8 2.2 4.87 200
7.8 .3 2.93 180
7.6 .0 2.86 176

5.4 .0 .87 51.8
October.. 24 6.5 13.5 830
November. 33 18 21.0 1,610
December 1- 30 30 30.0 952
March 21-31.. 40 18 27.1 591
April..... 128 24 65. 5 3,900
May... 1,420 128 499 30,700
June. 420 107 242 14, 400
TV eeeeeeenraaaaanas 107 30 64.7 3,980
August....ooiieiiiiiieirici e 34 20 25.1 1,540
Septomber. ..ouiviiii i et 30 20 24,1 1,430
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MARIAS RIVER BASIN.
TWO MEDICINE RIVER NEAR GLACIER PARK, MONT.

LooarioN.—At highway bridge over Two Medicine River, half 2 mile below lower
Two Medicine dam, on road to Two Medicine Chalets, 4 miles northwest of Glacier
Park Railway station, Glacier County.

DRAINAGE AREA.—56 square miles (measured on topographic maps).

REcorps AvamLaBLE.—May 26, 1918, to September 30, 1920. :

GAGE.—Stevens econtinuous water-stage recorder on downstream side of left bridge
abutment,

DiscHARGE MEASUREMENTS.—Made from single span bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel. Control at riffle 75 feet downstream
composed of gravel and small boulders; slightly shlftmg

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 7.53 feet at 7 p. m. May 29 (discharge, 1,160 second-
feet); minimum stage, 3.90 feet at 9.45 p. m. November 9 (discharge, 16 second-
feet).

Maximum stage during year ending September 30, 1920, 7.28 feet at 6 p. m.
June 16 (discharge, 987 second-feet); minimum stage, 3.90 feet at 10 p. m. Octo-
ber 7 (discharge, 17 second-feet). ‘

Ice.—Stage-discharge relation geriously affected by ice; records discontinued during
winter.

RecuLaTioN.—OQperation of lower Two Medicine reservoir half a mile above station
regulates flow.

Drversions.—None above station.

Accuracy.—Stage-discharge relation changed during spring of 1920 and again during
August, 1920. Rating curves used during October 1, 1918, to October 21, 1919,
and August 29 to September 30, 1920, fairly well defined; curve used May 19 to
August 11, 1920, well defined; shifting-control method used August 12-28, 1920.
Operation of water-stage recorder satisfactory except as shown in footnote to table
of daily discharge. Daily discharge ascertained by applying to rating table
daily mean gage height obtained by inspection of recorder graph. Records good
except during period of shifting control for which they are fair.

Discharge measurements of Two Medicine River at Glacier Park, Moni., during the years
ending Sept 30, 1919 and 1920.

Date. Made by— h(:ig '35_ chl.)alrsg:e. ‘Date. Made by— hgi %. chgﬁg.e.
1918, Feet. | See-ft.
Oct. 20 4.65 69
L 1919
ﬁ 4.78 84
5.52 219
June 15 572 211
July 24 4.55 61
Aug. 22 4,14 26.6

102724—23—wsPp 506—4
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Daily discharge, in second-feet, of Two Medicine River near Qlacier Park, Mont., for the
years ending Sept. 80, 1919 and 1920.

Day. . Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
A 156 53 26
2. 154 52 25
3. 125 55 28
4. 90 58 33
5. 96 57 30
6. 103 |. 55 29
7. 106 52 290
8. 104 49 28
9 100 46 27
10. 88 42 25
11,.. 77 24
12. 84 24
13. 85 22
14. 67 22
15. 69 21
16. 72 20
17. 78 20
18. 80 20
19. 80 19
20. 75 19
21. 70 19
22, 66 19
23. 63 18
24. 62 16
25. 69 18
26. 71 41 19
2 656 36 21
2 63 32 22
29. 58 30 21
30. 56 28
31. 53 27 |eeeeeas .
Day. Oct. | May. | June.| July. | Aug. | Sept Tay. Oct. | May. | June.| July. | Aug. | Sept.
1919-20. } 1919-20
) 20 |...... 480 | 481 | 110 41 | aeesssennn 22 0...... 960 | 273 69 93
2eeganncnnn 20 |...... 545 | 540 | 104 38 | 17.... 22 joeaa.l 947 | 262 66 96
S 20 )...... 465 98 36 900 | 256 63 11
4einnnnn.. 20 I...... 376 | 527 92 35! 830 | 245 60 10,
...... eeee] 20 (......[ 435 481 87 34 ‘\ 775 | 232 58 h{
Brveennnenn 19 |...... 536 | 438 82 33 638 | 214 55 101
eseecncnan 18 [...... 662 | 393 77 32 694 | 201 52
. 20 {...... 824 | 342 74 31 662 | 189 50 91
eeeonennnn 21 feeen.. 647 70 30 177 47 88
10.4,e..... 21 f...... 940 | 287 69 32 563 | 165 48 80
b 22 [...... 900 | 288 70 34 477 | 153 50 72
R B 868 | 288 72 41 427 | 136 48 77
) 22 j...... 818 [ 289 71 47 403 | 126 46 76
eombeannen 22 |...... 811 | 310 69 65 410 | 119 4 76
) 1 P 22 ... 888 | 301 69 83 || 30.... 435 | 119 45 77
3l.... 360 |...... 115 42 ...

Nore.—Recorder not in o'peration May 21 to June 3, 1920; discharge commputed by comparison with flow
of Two Medicine River at Family. Norecord July 11, 12, 22-25,1920; discharge interpolated.
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Monthly discharge of Two Medicine River near Glacier Park, Mont., for the years ending
Sept. 30, 1919 and 1920.

/
- i i -feet.
Discharge in second-feet Run-off
Month. in
Maximum. | Minimum. | Mean. | 8cre-feet.
80 28 52.9 3,250
62 39 5.9 1,910
535 91 230 5,470
1,140 185 507 31,200
0 174 351

156 53 83.4 5,130

33 16 2.8 1
18 21.1 878
745 562 14,500
76| 61 10,300
554 115 284 17, 500
110 12 66.4 4,080
111 30 65.3 3,890

TWO MEDICINE RIVER AT FAMILY, MONT.

LocarioNn.—In NW. 1 sec. 2, T. 31 N., R. 9 W., at Holy Family Mission, Glacier
County, 16 miles southeast of Browning and 6 miles above mouth of Badger Creek,
the nearest tributary.

DRAINAGE AREA.—368 square miles.

RECORDS AvaiLaBLE.—April 26, 1907, to September 30, 1920.

G AGE.—Chain installed May 27, 1918, on left bank about 30 feet below old gage which
was washed away during mght of May 3, 1918; read by John Lehnertz. For
description of older gages see water-supply papers for previous years.

DiscEARGE MEASUREMENTS.—Made by wading near gage or from old wagon bridge
3 miles above station.

CHANNEL AND cONTROL.—Bed composed of gravel; shifting. No well-defined con-
trol. Banks high and not subject to overflow except at extremely high water.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 5.38 feet at 7.30 p. m. May 29 (discharge, 2,030 second-feet); mini-

mum stage, 2.02 feet September 6, 7, and 8 (discharge, 4.4 second-feet).

1920: Maximum stage recorded during year ending September 30, 1920, 5.48
feet at 7.30 p. m: May 21 (discharge, 2,150 second-feet); minimum stage, 2.32 feet
September 13 (discharge, 36 second-feet).

1907-1920: Maximum stage recorded, 8.15 feet June 9, 1909 (discharge, 7,600
second-feet); undoubtedly higher in June, 1908, but gage was washed out and no
record obtained; minimum stage recorded in 1919.

Yor.—Stage-discharge relation practically unaffected by ice.

Divicrsions.—Water diverted about 2 miles above gage by ditch which supplies
about 100 acres on farm at the Holy Family Mission. From May 10 to Septem-
ber 21, 1919, 16,100 acre-feet were diverted, and during 1920, 11,430 acre-feet
were diverted by United States Reclamation Service above station to irrigate
lands in vicinity of Seville on Blackfeet Indian Reservation.

REecuration.—Flow regulated by operation of reservoir at Lower Two Medicine Lake.

Accuracy.—Stage-discharge relation changed during March and April, 1919. Rating
curve used from October 1, 1918, to March 28, 1919, well defined between 60 and
2,400 second-feet; curve used from April 17, 1919, to September 30, 1920, well de-
fined below 1,000 second-feet; shifting-control method used March 29 to April 16,
1920. Gage read to hundredths twice daily. Daily discharge ascertained by
applying daily mean gage height to rating table. Records good.

-
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Discharge measurements of Two Medicine River at Family, Mont., during -the years
ending Sept. 30, 1919 and 1920.

[Made by W. A. Lamb.]

Gage Dis- Gage | Dis- Gage | Dis-
Date. height. | oharge. Date. height. | charge. Date. height. | charge.
1918 Feet. | Sec.-fi. Sec.ft. 1920. Feel. | Secft.
Oct.19......... 2.87 119 7 4,00 673
4%% 0 Sept. 2. 2.40 46.4

Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. ) Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

63 108 | 43 26 63 26 396 | 1,240 | 1,110 201 | 13 7.9
55 104 | 46 27 57 26 318 | 1,150 | "920( 185| 13 8.6
55 9| 61 30 50 26| 391 961 838 | 161 | 14 7.9
55 92| 8t 33 43 30 417 814 736 142 | 13 7.2
55 88 81 34 43 41 451 708 706 | 132 | 14 5.8
55 8| 81 34 43 4 371 593 | 706 110} 12 5.1
55 8 7 34 69 50 303 580 782 100 | 13 4.4
52 8 55 34 53 59| 331 633 736 91| 12 5.1
52 79177 38 75 59 2718 | 613 | 708 8| 10 5.8
52 731 19 38 77 59 288 613 633 72| 10 5.8
52 67 | 14 38 73 591 311 648 | 593 57| 10 7.2
48 63 27 32 73 26| 318) 662) 530 49 8.6 7.2
48 69 | 52 27 57 33| 314{ 593 505 4 10 6.5
75 77| 69 34 53 38| 322 580 454 41 9.3 6.5
79 77| 87 34 53 38| 270| 662! 433 35| 10 6.5
32 30 57 38 270 706 418 30} 10 7.2

16 46 55 38 428 782 433 26 9. 7.2

33 121 39 43 713 814 443 241 10 5.8

8.4 153 33 48 830 | 895 454 201 9.3 7.2

8.4 90 46 59| 713 | 1,110 | 443 18| 8.6 7.9

7.5 71 48 84 713 | 1,340 402 18 9.3 5.8

6.6 95 32 73 751 1 1,420 402 16 ] 10 7.2

39 243 24 67 790 | 1,710 383 14 9.3 7.9

43 215 24 88| 806 1,730 | 454 13 7.9 10

48 95 27 121 887 | 1,540 402 12 7.9 10

50 9”2 30| 104)1,04011,300] 311 2] 10 15

50 142 39 104 | 1,020 | 1,540 | 204 12 86| 25

50 136 24 111 | 1,200 | 1,760 252 15 7.9 43

34 142 |....... 183 | 1,230 | 1,970 235 14 7.9 49

24 95 foveene 278 | 1,260 | 1,680 | 218 15 8.6 46

24 77 leeeeen 47 ]....... 1,300 |....... 15 8.6 ...t
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Daily discharge, in second-feet, of Two Medicine River at Family, Moni., for the years

ending Sept. 30, 1919 and 1920—Continued. -
Day. Oct. | Nov. | Dec. | Jan. | Feb. ‘ Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.

1. 39 64 13¢ 150 350 100 137 449 499 530 161 51

2 38 62 122 145 271 110 132 482 698 813 156 49

3 41 60 110 132 234 114 124 567 774 713 150 53

4 53 80 105 127 220 105 122 523 774 838 140 47

5.. 55 47 91 122 194 98 114 751 613 838 122 49

6 51 51 39 117 191 94 127 862 822 698 114 48

7 47 60 85 114 197 91 130 | 1,050 | 1,070 548 107 43

8 46 55 78 110 210 100 134 | 1,430 | 1,420 471 105 43

9 44 62 76 103 224 120 134 | 1,640 | 1,790 443 98 43
10.. 47 53 74 110 210 132 140 | 1,610 | 1,930 402 94 44
1. 58| 53 68| 1121 194| 150 | 145/1,780 1,770 383 | 100 39
12, 62 58 72 124 182 170 176 | 1,800 | 1,680 354 94 39
13 76 70 66| 130| 150 | 188 302 1,860 | 1,550 | 443 96 36
14 81 91 70 130 140 201 766 | 1,840 | 1,550 392 89 39
15.. 85 12 70 122 124 224 640 | 1,920 | 1,660 383 9 43
16 81 145 78 130 120 241 655 | 1,770 | 1,680 345 89
17 72 179 83 140 98 267 548 | 1,880 | 1,520 336 91
18, 66 188 94 140 89 279 567 | 2,000 | 1,390 311 87 41
19 62 217 105 132 96 290 593 | 2,030 | 1,290 204 81 82
20.. 60 238 112 134 87 298 751 {1,970 | 1,250 27 78 2
21 57 204 120 127 74 306 728 | 2,050 | 1,160 263 72 91
22 64 207 124 134 68 319 669 | 1,880 | 1,090 263 68 106
23 76 179 132 140 78 208 505 | 1,810 | 1,020 245 72 112
24 78 164 148 134 78 271 449 | 1,850 986 227 66 17
25.. 68 156 158 130 3 249 378 | 1,680 903 220 64 17
26 60| 150 | 170 142 80| 224| 428|1,520| 838| 201 62 17
27 58 145 185 153 87 204 606 | 1,270 759 182 62 122
28 60 140 197 173 91 176 766 | 1,050 684 176 58 132
29 53 137 179 238 96 164 619 /54 586 173 55 127
30 51 134 164 156 684 548 170 49 132
1 F 53 [....... 156 148 |. 536 |.......] 170 46 |.......

Monihly discharge of Two Medicine River at Family, Mcni., for the years ending Sept.

80, 1919 and 1920.
Discharge in second-feet.
Run-oft in
Month. acre-feet.
i Maximum. | Minimum. | Mean.
1918-19. ‘
October.......coueviienaes emanen bereesrecncerecssanuanen 121 48 80.3 4,940
NOVOIMDOr. ..ot iie i iii it itaiaar i ciae e raaeaaans 109 17 85.0 3,870
B3 1-T0) 11147 R 81 6.6 42.4 2,610
LS TS o PN feeeetstoasanasanasesnns 243 26 75.4 4,640
Bl 1TV o A 77 24 48.7 2,700
L 4 T P, 417 26 79.8 4,910
April... ..o Ll e e artr——————— 1,260 270 591 35,200
520 N 1,970 580 1,050 64,600
B T TP 1,110 218 531 31,600
JUlY oo e ceiiaaaaes eesemnaeaan 201 12 57.8 3,520
August....oooeiieiaiiiaa.. veeean PO 14 7.9 10.2 627
September........ 49 4.4 11.7 696
The Year...ococieeecercneencaannnnannn seeerranerans 1,970 4.4 221 160, 000
85 38 59.4 3,650
238 47 118 7,020
197 66 113 6,950
359 103 147 9,040
350 68| 149 8,570
319 91 190 11,700
766 114 406 24,200
2,050 449 | 1,400 86, 100
1,930 548 | 1,140 67.800
838 170 384 23,600
161 46 91.0 5,600
132 36 69.8 4,150
2,050 36 356 258, 000

L 4

*
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MARIAS RIVER NEAR SHELBY, MONT.

LocaTion.—In sec. 20, T. 31 N., R. 2 W., at highway bridge near James A. Johnson’s
ranch, 7 miles south of Shelby, Toole County. -

DRAINAGE AREA.—2,610 square miles.

RECORDS AVAILABLE.—April 4, 1902, to January 12, 1908; April 23, 1911, to Septembe;
30, 1920.

Gaaes.—Chain on downstream side of bridge; read by Emma Moser. Original gage
referred to same datum and located 100 feet downstream, used until January 12,
1908. During 1911 and 1912 Bristol water-stage recorder, referred to present gage,
was used.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders. Control at gravel
bar 200 feet downstream; shifting. Right bank subject to overflow at extremely
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.58 feet at 8 a. m. May 31 (discharge, 3,890 second-feet); minimum stage,
1.50 feet at 6 p. m. August 20 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 7.40 feet May
10, 17, and 18 (discharge, 7,580 second-feet); minimum stage, 1.76 feet October
25 (discharge, 73 second-feet). ’

1902-1907; 19131-1920: Maximum stage recorded, 14.9 feet June 24, 1907 (dis-
charge, 29,500 second-feet); minimum stage recorded, 1.5 feet August 20, 1919
(discharge, 10 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; data insufficient to warrant
estimates of flow. )

Diversions.—Valier-Montana Land & Water Co.’s project and Blackfeet project of
United States Reclamation Service divert water from principal tributaries above
station; there are also a number of smaller diversions.

REecuratioNn.—None.

Accuracy.—Stage-discharge relation shifted each year. Rating curve used from
May 11, 1919, to May 17, 1920, fairly well defined; curve used for remainder of
1920 not well defined; shifting-control method used from April 1 to May 10, 1919.
Gage read to tenths during 1919 and to hundredths during 1920, once daily.
Daily discharge ascertained by applying gage height to rating table. Records
fair except for discharge above 100 second-feet during 1919, which are good.

.~

Discharge measurements of Marias River, near Shelby, Mont., during the years ending
Sept. 80,1919 and 1920.

Gage | Dis- Gage | Dis-

Date. Made by— heght. | charge. | D8t Made by— height. | charge.

1918, Feet. | Sec.-ft. 1920. Feet. Sac.-;t.

Oct. 23 | W.A. Lamb........... 2.73 384 || Mar. 26 | C. 8. Heidel............ 3.16 82

July 31| W.A.Lamb........... 3.03 480

1919. Aug. 20 | Ellisand Heidel....... 2.74 306
May 11 |..... L [ 3.63 1,220
July 23 |..... d0.ceeeciiiienaal..| 183 99
Aug. 28 |..... A0mmneens 1.80 79
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day. | Apr. | May. | June. | July.| Aug. | Sept. Day. Apr. | May. | June. | July. | Aug. |Sept.
1, 060 3,840 | 461 73 67 1,270 | 1,240 | 132 30 120
2,280 | 406 73 92 1,170 | 1,060 | 132 30 120
2,020 | 461 | 160 92 1,370 | 1,150 | 132 45 120 |
1,660 { 406 | 502 120 1,470 | 1,150 96 45 120
1,660 | 355 | 168 120 1,580 1 1,060 | 132 10 160
1,540 | 306 | 164 113 2,320 811 | 132 30 168
1,440 | 260 | 164 85 2,600 971 | 132 30 177
1,540 | 215 55 3,380 971 96 30 177
1,340 | 215| 55| 55 3,720 | S811| 202| 45| 173
1,440 | 215 55 85 3,210 889 [ 202 45 160
1,340 | 260 55 3,050 811 | 246 45 160
1,340 | 215 55 55 3,060 736 | 160 | 55| 185
1,060 | 215 85 85Y 3,210 736 | 160 70 202
1,150 | 173 55 120 3,540 665 | 140 30 211
1,060 | 132 30 3,720 736 | 120 30 202
3,800 [....... 106 99 [......

Day. Oct. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,710 | 3,870 | 1,600 421 231

1,800 | 3,670 | 1,570 491 215

1,490 { 3,670 | 1,570 533 215

1,710 | 3,110 { 2,110 329 226

4,100 | 3,110 | 2,260 270 236

4,100 [ 4,270 | 1,960 270 215

4440 | 4270 | 1,690 | 270 215

4,440 | 4,680 | 1,570 394 195

7,340 | 5100 | 1,450 | 329 195

7,580 | 5,310 | 1,340 463 195

4,440 | 5,310 | 1,600 463 205

3,250 | 4,680 | 1,950 394 215

3,020 | 4,680 | 2,420 320 215

4,620 ( 4,470 1 1,570 329 215

4,620 | 4,270 | 1,450 215 226

7,340 | 4,070 | 1,340 226

7,580 | 5,310 | 1,240 281 270

7,580 | 5,100 | 1,240 281 270

6,620 | 4,270 | 1,240 215 253

5,740 | 4,070 | 1,240 270 253

5,100 | 3,480 | 1,150 270 253

5310 | 3,110 1,150 270 258

5,310 | 2,930 | 1,030 270 215

5,100 | 3,110 930 215 258

4,80 | 5,100 980 191 253

4,80 5100 900 | 166 215

4,80 | 2,110 900 226 317

4,270 | 1, 813 226 317

4270 | 1,820 | 743 215 317

4,070 | 1,690 421 215 317

4,070 |........ 491 242 fieenunne

thNtOTE :;—dGage read Oct. 1, 1918, to Feb. 11, 1919, but data are insufficient to warrant estimates of flow for
2t period.

-«
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Monthly discharge of Marias River near Shelby, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. Run-off

Month.
Maximum. | Minimum. | Mean. | acre-feet.

1919.
62, 500
132,000
76, 200
13,100
4,860
7,500
296, 000
October 1-25.. .. ceviriinnnacnannn-s .e- 246 73 181 8,680
March 26—31. e 782 744 760 9,040
April.. 8,620 298 | 1,480 88,100
ay.. 7,580 1,490 | 4,730 291, 000
June. 5,310 1,690 | 3,920 233,000
July... 2,420 421 | 1,360 83,600
August, 533 165 305 18, 800
September. .. ... it 317 185 240 14,300

BADGER CREEK NEAR FAMILY, MONT.

LocarioNn.—In NE. % sec. 19, T. 31 N., R. 8 W., near new highway bridge 4 miles east
of Family, Glacier County.

DRAINAGE AREA.—24]1 square miles (measured on topograpluc maps).

RECORDSs AvAILABLE.—April 20, 1907, to September 30, 1920.

GagE.—Chain installed Septembet 22, 1909; read by Joe Trombley. Original staff
gage established April 20, 1907, 4 miles upstream from present location was washed
out June 5, 1908. A chain gage established July 22, 1908, 400 feet farther up-
stream at different datum was washed out May 25, 1909.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel; shifting. No well-defined con-
trol. Two channels at medium and low stage; several channels during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September

* 80, 1919, 5.80 feet at 6 p. m. May 22 and 7 a. m. May 23 (discharge, 1,070 second-
feet); minimum stage, 3.50 feet August 19 (discharge, 2.0 second-feet).

1920: Maximum stage recorded during year ending September 30, 1920, 6.29
feet at 9.30 a. m. June 6 (discharge, 1,400 second-feet); minimum stage, 4.00 feet
October 20-23 and 27-28 (discharge, 56 second-feet).

1907-1920: Maximum stage recorded, 6.30 feet Jyne 12, 1917 (discharge, 1,910
second-feet); minimum stage recorded in 1919.

Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

Drversions.—United States Reclamation Service canal diverts natural flow of Badger
Creek to irrigate land in eastern part of Blackfeet Indian Reservation north of
Birch Creek. A total of 20,800 acré-feet were diverted during 1919 and 10,760
acre-feet during 1920.

REecuraTiON.—None.

Accuracy.—Stage-discharge relation changed slightly during spring bhreak-up in 1920.
Well-defined rating curve used for each year. Gage read to half-tenths twice
daily. Daily discharge ascertained by applying daily mean gage height to rating
table. Records good.

Discharge measurements of Badger Creek near Family, Mont., during the years ending

Sept. 80, 1919 and 1920.
[Made by W. A, Lamb.]

Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
1918. Feet. | Secft. 1919. Feet. | Sec.t.
Oct. 19 4.26 116 [| July 29...cciiiniiiniacnnenannans 3.70 14,6
1920.
4.56 207 1 June 29..c.iiiiiiiiiniiniinannnn 4,90 337
4,86 314 || Aug. 19, e i iiiniciceacanaans 4.29 125

4.50 176
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Daily discharge, in second-feet, of Badger Creck near Family, Mont., for the years ending

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.
| -
1018-19.
110 97 180 f........ 86 531 400 66 11 53
110 97 165 |........ 86 415 339 64 11 56
110 97 150 i........ 86 366 309 64 11 56
110 97 41 ... 97 309 330 62 15 5
102 97 17 |........ 97 249 309 58 15 56
97 102 97 220 296 48 15 56
97 102 97 220 268 48 15 56
97 97 75 206 242 40 11 66
97 97 75 220 220 40 11 66
97 97 86 231 206 40 11 66
48 7 56
48 7 5
33 7 56
20 48 56
7.0 8.6 56
........ 7.0 4.5 56
........ 7.0 4.5 56
........ 53 3.0 56
........ 20 2.0 56
........ 75 33 56
20 33 56
17 33 56
11 40 5
11 48 56
13 56 56
15 56 5
8.6 56 56
15 48 75
17 48 66
20 48 66
................ 13 8 ...
335 82 130
323 82 117
316 76 17
318 71 117
270 71 u7
249 93 117
242 93 117
242 93 17
201 93 117
191 93 17
191 117 117
225 117 17
260 117 117
208 117 117
101 123 117
191 130 117
150 145 117
145 130 112
159 123 105
145 117 105
145 130 106
150 117 1056
139 17 105
130 117 105
117 123 105
112 130 105
93 117 1056
93 17 105
93 117 93
93 130 93
82 130 feeene...

Notg.—Discharge interpolated Oct. 24-26, 1919, Sept. 11-15, 1920; Dec. 30 and 31, 1918, estimated.
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Monthly discharge of Badger Creek near Family, Mont., for the years ending Sept. 30,
1919 ond 1920,

Discharge in second-feet.
Run-off ir
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
OCtODET. . .ottt ettt ieaecaaaaaaaan 122 97 107 6, 570
NOVeIMDET. .« oot aeeeeeenaaaaaenes 136 86 99.3 5,90
December. .. ..o iceiaieaaeaa . 180 66 113 6, 720
April..... 685 75 216 12,900
ay.. 829 206 438 26, 900
June.. 400 66 179 10,700
July.. 75 7.0 32.5 2,000
August - 56 2.0 4.7 1,570
September ............................................... 75 53 58.2 3,430
1919-20.

October 1-28. _...........oo........... .. 107 63 76.7 4,200

March 23—31. feceemaeatacarecaenenas . 105 93 94.9 1,6
- 206 93 179 10,700

1,250 242 789 48,5
1,350 323 746 44,400

82 187 11,

145 71 111 6,8
130 93 12 6,60

BIRCH CREEK AT SWIFT DAM, NEAR DUPUYER, MONT.

Looarion.—At Swift dam, on south boundary of Blackfeet Indian Reservatior.
Pondera County, 20 miles west of Dupuyer and 34 miles west of Valier. North
and South forks of Birch Creek unite in reservoir above station.

DRAINAGE AREA.—75 square miles (revised; measured on topographic maps).

REecorDs AvAmLABLE.—March 26, 1913, to September 30, 1920.

Gacee.—Vertical iron gage on right bank 800 feet below dam; read by B. F. Parist .
Prior to July 11, 1915, a vertical wooden staff on right bank, one-fourth mile below
dam was read except from June 5 to July 16, 1913, when temporary gage on le®
bank immediately below dam was used to obtain high-water records. Overflow
from spillway is referred to same gage as water-surface elevation in reservoir.

DisCHARGE MEASUREMENTS.—Discharge through valves' measured from footbridge
300 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders; slightly shif -
ing. Control at riffle 100 feet downstream; shifts during high water. Spillway
channel is a rock cut headed by a concrete spillway lip.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 3.83 feet from 7.45 a. m. t0 1.30 p. m. June 11 (discharge, 850 second-feet);
minimum stage, 1.40 feet October 2, 1918 (discharge, 1.0 second-foat).

Maximum stage recorded during year ending September 30, 1920, June 16 (comr~
bined flow, 897 second-feet); minimum stage recorded, 1.40 feet January 2, no
flow.

1913-1920: Maximum discharge, 5,275 second-feet at 5 a. m. June 21, 1916; no
flow 6 p. m. January 2 to 6 a. m. January 3. Minimum flow is controlled an?
maximum partly regulated by valves at dam.

Ice.—Stage-discharge relation affected by ice for short periods.

Drversions.—Two small ditches, known locally as Cote ditch and Jones ditch, divert
water just below dam and above gage.
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RecuLaTioN.—Dam is used to store flood and winter flow, and during dry periods
will release no more water than can be handled by canal system of Valier-Montana
Land & Water Co., in addition to amount reqmred by prior rights. Capacity of
reservoir is 30,000 acre-feet.

Accuracy.—OQutlet channel: Stage-discharge relation shifted during high water in -
1920. Rating curve used previous to shift, fairly well defined; curve used after
shift, well defined. Gage read to hundredths twice daily, except when gate
valves were changed, during which periods it was read from 3 to 6 times. Daily
discharge through valves ascertained by applying daily mean gage height to
rating table. Records good.

Spillway channel: Concrete lip of spillway affords permanent control but only
one measurement has been referred to gage above this crest. Discharge is esti-
mated by engineers of Valier-Montana Land & Water Co. from this measurement
and from records of other stations on stream. Gage read to hundredths twice
daily.

CoorEraTION.—All field data furnished by engineering department of Valier-Montana .
Land & Water Co.; computation of daily and monthly discharge made by United
States Geological Survey.

Discharge measurements of Birch Creek at Swift dam, near Dupuyer, Mont., during the
years ending Sept. 30, 1919 and 1920.

Gage | Dis- || Gage | Dis-
Date. Made by— height. | charge. || D8te: Made by: height. | charge.
1918. Feel. | Sec.-ft. 1919, Feet. | Sec-ft.
Oct. 9 | Chadwick and Ebner...| 1.45 3.0 || Aug. 18 | Wardwell and Ebner...| 2.11 51
26 | Ebner and Parrish..... 1.47 5.4 23 | Wardwelland Parrish..| 2.12 51
Oct. 3 | Wardweland Ebner...| 1.50 3.4
1919. Dec. 17 | G.Ebner.......coea.... 1.50 3.0
Feb. 5 | Monley and Parrish.. 1.50 5.7
Apr. 2 | Ebnerand Monley..... 1.50 5.7 1920.
15 { Wardwelland Pamsh 1.54 541 Jan. 3 |..... Lo 1o R 1.40 1.2
15 |..... [ (YOO 1.90 30.7 || May 4 | Ebner and Parrish..... 1.54 5.1
May 2|..... do. ..l 2.7 177 July 23 | Studley and Tidyman.| 3.40 489
12 |'T. M. Wardwell___.. 2.34 85 Aug. 2| E.G. Studley.. 1322 389
Monley and Carmody.| 3.43| 538 16 | G. Monley 2.97 | 264
June 4 | Wardwelland Parrish..| 3.39 456 19 | Ellisa and Ebne 2.89 189
10 [..... [+ (s T 3.49 547 23 | E. G. Studle, 2.89 229
26 Noble and Wa.rdwell 2.98 | 270 Sept. 8 | Studley and ...| 2.65 144
July 11| T. M. Wardwell.. . 2.25 66 8 fenun 5 L O, 2.65 145
Aug. 1| Nobleand Parrish. . 2.16 50 29 [..... L [ T 2.28 66

& State hydrographer.
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Daily discharge, in aeoond—feet: of Birch Creek at Swift dam, near Dupuyer, Mont., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. i July. | Aug. | Sept
1918-19. . J
2.4 30| 30; 3.0 3.0/ 30] 30 176 494 79 55 47
....... 3.0 3.0 3.0 3.0 3.0 3.0|192 | 466 77 54 47
91 3.0 3.0 3.0 3.0 3.0 3.6 | 189 263 75 55 47
1.8y 3.0 3.0} 3.0 3.0 3.0 3.6|189 408 | 75 54 47
L5 3.0 3.0 3.0 3.0 3.0| 3.6/189 51 75 54 48
1.5 3.0 3.0 3.6/ 3.0 3.0 4.2 189 609 72 52 47
1.5 3.0 3.0 3.0 3.0, 3.0 4.2 189 601 72 54 48
1.5 3.0 3.0 3.0 3.0| 3.0| 4.2(18 584 68 54 47
15 3.0 3.0/ 3.0, 30| 3.0/ 4.2)189 576 66 54 48
1.5 3.0 3.0{ 3.0 3.0 3.0 42|18 568 65 46
1.5 3.0 3.0 3.0 3.0 3.0, 4.2|18 | 667 66 49 46
L5] 3.0 3.0 3.0, 3.0 3.0 4.2 1125 | 368 66 50| 48
1.5 3.0 3.0 3.0 3.0 3.0 4.2 99 396 65 50| 47
1.5 3.0 3.0 3.0 3.0 3.0 42| 9 379 | 63 50 45
L5} 3.0 3.0 3.0 3.0 3.0 9.6 9 374 | 61 49 45
151 3.0 30! 3.0 3.0 30| 31 99 | 379 60 49 45
L8l 3.0 3.0 3.0 3.0 3.0| 32 99 460 58 49 45
2.1 3.0f 3.0 3.0 3.0 3,0 32 129 | 650 60 481 45
2.1 3.0 3.0 3.0| 3.0 3.0 32 164 552 58 48| 43
2.1 3.0 3.0 3.0{ 3.0| 30| 32 |[221 576 58 48 48
2.1 3.0 3.0{ 30| 30| 30| 31 261 524 57 48 47
2.1 3.0| 3.0 3.0 3.0 3.0/ 31 354 446 57 48| 47
2.1 3.0 3.0 30| 30| 30; 31 285 57 48 45
2.1 3.0 30{ 30| 30| 30 31 427 | 2710 | 57 48 4
2.1 3.0 3.0 3.0 3.0| 30| 3 555 | 270 56 47| 44
2.1 3.0 3.0/ 3.0 3.0 3.0/ 31 602 | 270 56 47| 33
2.4 3.0 3.0| 3.0 3.0 3.0| 31 614 168 56 47 8.0
2.4 3.0 3.0/ 30| 30| 30| 31 644 171 54 47 4.7
2.4 3.0 3.0 3.0(...... 3.0 | 16t 601 136 54 47 8.7
2.4, 38.0| 30 3.0 . 3.0 | 161 494 3 55 46 4.2
2.7 |eeeenes 3.0 3.0 |. 3.0 |emunnnj 494 Ll B4 46 |...... N
3.7 42} 82| 32| 32 3.2 3.7 42441 381 414 | 295
3.2| 42| 32| 23 3.2 3.2 3.7 4.2 | 397 396 388 | 290
3.2| 42 3.2 .84 3.2} 3.2 3.7 4.2 | 382 367 388 | 286
3.2| 42| 32| 32| 32| 3.2 3.7 5.1 | 456 367 388 | 267
3.2 42| 32| 32| 32| 32| 37 5.1 1547 | 352 388 | 258
3.7 4.2 32| 32| 32 3.2 3.7 5.1}609 354 376 | 240
3.7 4.2 3.2 32| 32 3.2 26| 51624 225 376 | 231
3.7 40| 32| 32| 32| 3.2 1.9 36 |767 556 376 | 188
3.7 3,71 3.2| 3.2 3.2 3.2 1.9123 |767 607 376 | 142
3.6| 37| 8.2 3.2 3.2 3.2 1.9]308 |719 606 309 { 145
3.6 3.7 3.2| 32| 82| 3.2 1.9 38 609 619 272 | 126
3.5| 3.7 3.2 32| 3.2 3.2 1.9 1209 |[640 | 576 287 | 117
3.5 3.7 3.2 3.2 3.2 3.2 1.9 8.0 | 640 498 8t
3.4 3.7 3.2( 3.2| 3.2 3.2 2.1 .4 | 767 498 263 74
33 3.7 3.2 3.2 3.2 3.2 23 .4 | 831 498 263 72
3.3 4.2 3.2 3.2 3.2 3.2 25|18 897 492 263 68
3.2 42| 3.2 3.2 3.2 3.2 2.7|145 | 735 492 436 68
3.2 4.2 3.2 3.2 3.2 3.2 2.9 609 492 345 68
3.2 8.7 3.2 3.2 3.2 3.2 32|55 609 498 232 68
32 32| 32| 82| 32| 32 37 547 498 232 68
3.2 3.2 3.2| 32| 3.2 3.2 3.2|3% 546 498 2281 67
4.2 3.2 3.2 3.2 3.2 3.2} 3.2) 57 561 492 2281 67
3.7] 3.2 3.2 3.2 3.2 3.2 3.2 | 656 561 498 255 67
4.0] 3.2 3.2 3.2 3.2 3.2 3.2/73 470 498 305 67
42| 3.2 3.2 3.2 3.2 3.2} 3.2|677 410 492 305 | 67
4.2 3.2 3.2 3.2 3.2 3.2| 3.2)|426 |39 498 305 67
42 32| 32 3.2 3.2 3.2 3.2|456 367 498 300 | 67
42| 3.2 32| 3.2 3.2 3.7 4.2|531 367 498 295 | 67
4.2( 3.2( 32( 32| 32{ 37( 4.2 547 |38 492 295 67
42| 3.2 3.2 3.2 3.7] 4.2 501 381 494 295 | 66
ceed] 420ee..... 3.2| 32| B ) PP 486 |....... 498 295 |{..... .-

NoTE.~—Above table shows combined flow through outlet valvesand overspillway. Spillway overflowed
May 17 to July 11,1920, only. Stage-discharge relation affected by ice Dec. 22,23, 25, 30, 31, 1918; Jan, 1-&;.
Feb. 1, 3, 25, 26, Oct. 9-18 and 24, 1919; discharge interpolated. Gage notread July 14, Dec. 18, 19, 191€,
Mar. 26—§9, and Apr. 14-18, 1920; discharge interpolated. Gates opening changed Nov. 8, 1918; Jan. 2, {,
May 8,9, 10, 11, 12, 16, 17, 20, 21, July 6, 7, 8, 12, 30, Aug. 1, 10, 17, 18, 23, Sept. 6, 7, and 8, 1920; discharg™
computed by houriy method.
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Monthly discharge of Birch Creck at Swift dam, near Dupuyer, Mont., for the years ending
Sept. 30, 1919 and 1920.

i -feet.
.Discharge in second-feet Run-off
Month. in
Maximum. | Minimum. [ Mean, | 8€r® feet.
1918-19.
2.7 0.0 1.81 111
November. . 3.0 3.0 3.00 179
December... 3.0 3.0 3.00 184
3.0 3.0 3.00 184
3.0 3.0 3.00 167
3.0 3.0 3.00 184
161 30| 264 1,570
644 9 279 17, 200
667 83 416 24, 800
79 54 63.0 3,870
55 46 50.0 3,070
48 | 3.7 40.3 2, 400
667 (1] 74.4 53,900
4.2 3.2 3.64 224
4.2 3.2 3.69 220
3.2 3.2 3.20 197°
3.2 .8 3.09 190
3.2 3.2 3.20 184
3.7 3.2 3.26 200
4.2 1.9 3.02 180
735 4.2| 218 17,100
897 367 568 33,
619 225 478 29, 400
436 228 314 19,
295 66 127 7,
897 .8 149 169, 000

Nore.—The above table shows combined flow through the outlet valves and over spillway.

Contents, in acre-feet, of Birch Creek reservoir for the years ending Sept. 30, 1919 and 1920.

Month. 1918-19. | 1919-20. Month, 191819, | 1916-20,
2,535 19,810 | 19,665
5,710 , 845 135
8,665 0| 30135
11,280 0| 1572
13,505 0 3,195
15,795 295
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BIRCH CREEK NEAR DUPUYER, MONT.

Location.—Insec. 28, T. 29 N., R. 8 W., at Kepple’s ranch, half a mile above head-
gate of B canal of Valier-Montana Land & Water Co., 12 miles northwest of Du-
puyer, Pondera County, and 20 'miles above mouth of Dupuyer Creek.

DrAINAGE AREA.—110 square miles (revised from topographic maps).

REcorDs AvArnasie.—July 25, 1907, to September 30, 1920.

GaGE.—Steel bar driven into bed of stream; also gage in well in bank at same section;
read by Wade Starleigh.

DiscHARGE MEASUREMENTS. Made by wading or from cable a quarter of a mile
above gage.

CHANNEL AND CONTROL.—Bed composed of gravel. Control is gravel bar about 250
feet below gage; shifting. Banks are subject to overflow.

LXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 6.0 feet at 6 p. m. June 11 (discharge, 680 second-feet ; minimum stage
3.02 feet at 8.30 a. m. April 12 (discharge, 5.4 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.26 feet
June 15 (discharge, 838 second-feet); minimum discharge estimated, 5.0 second-
feet, January 14-17 and 21-24.

1907-1920: Maximum stage recorded, 10.0 feet June 21, 1916 (discharge esti-
mated, 5,000 second-feet); minimum stage in 1920.

Ice.—Discharge relation seriously affected by ice.

Diversions.—Two or three small ditches divert above station.

RecuraTioN.—Flow largely controlled by Swift dam at Birch Creek reservoir having
capacity of 30,000 acre-feet, located 12 miles upstream.

Accuracy.—Stage-discharge relation shifted each year. Two well defined rating
curves used during 1919; shifting-control method used from June 21-25. Three
well defined rating curves used during 1920. Gage read to hundredths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records good.

CoorERATION.—(age heights and discharge measurements furnished by engineering
department of Valier-Montana Land & Water Co. Computations of daily and
monthly discharge made by United States Geological Survey.

Discharge measurements of Birch Creek mear Dupuyer, Mont., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— hefg%t‘ charge. || Date- Made by— height. | charge.
1918. Feet. | Scet. 1919, . Feet. | Sect.
Dec. 18 | Ebner and Starleigh....| (a) 13.3 || Nov. 13 | Wardwell and Atkins..| 63.84 8.1
1919, Dec. 15 | T. M. Wardwell........ (@) 6.6
19.
Jan. 3 | Monley and Atkins. a4.02 6.4 i 1920,
14 Ebner a.nd onley..... a3.77 9.4 || Jan. 17 |..... L 1) T a3.71 4.7
Feb. 5| G. M 9.0 }| May 5 | Ebner and Starleigh...| 3.65 49.9
Mar. 21 | T. M. Wardwell 9.4 19 | Monley and Starleigh..| 5.63 546
May 2|..... do. 168 June 25 | Ebner and Starleigh. 5.21 387
13 |..... . 103 July 14 | Studley and Starlelgh.. 5.60 530
June 21 |..... do. . . 515 23 Studleéy and Tidyman .| 5.54 497
25 | Noble and Wardwell. . 3 251 Aug. 9 tudley.......... 5.20 355
July 8..... do . 86 19 | Ellis  and Ebner...... 4.81 218
Aug. 1| Nobleand Starlexgh 3.76 49.5 26 Studley and Starleigh..| 5.00 284
Oct. 4| T. M. Wardwell.. .. 3.35 18.6 || Sept. 10].....do-ceoi.iiiaal.. 4.45 158
d - R . %6% 30 |..... do ................. 3.95 76
3.

@ Staze-lischarge relation affezte1 by ice. b State employee.
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Accuracy.—Stage-discharge relation changed during winter of 1919-20; affected by
ice. Rating curve used for 1919, fairly well defined below 3 second-feet and well
defined between 3 and 40 second-feet; curve used for 1920 fairly well defined
between 20 and 280 second-feet. Gage read to hundredths daily (twice during
periods of rapid change). Daily discharge ascertained by applying gage height
to rating table; discharge for periods of ice effect determined from current-meter
measurements and temperature records. Records good.

CooperaTioN.——Complete data furnished by the Valier-Montana Land & Water Co.

Discharge measurements of Dupuyer Creek near Valier, Mont., during the years ending
Sept. 30, 1919 and 1920. )

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Secft. 1920. Feet. | Sec.-ft.
2.87 26.3 || Jan. 6| T. M Wardwell....... 3.61 20.9
3.02 23.8 201 . .doe oLl 3.91 20.2
Feb. 11 Monley and Atkins..... 4.09 28.9
24 | Monley and Stalzer..... 3.93 25.7
3.27 9.3 Mar. 6 | Wardwell and Atkins..| 3.59 21.9
3.22 18.5 16 | T. M. Wardwell....... 4.43 92
3.09 8.4 25 | Wardwell and Atkins..| 3.81 105
3.52 15.8 || Apr. 6 Wm‘dwell and Draper..; 3.33 29.2
3.30 23.4 18 | G. Ebner............... 3.31 97
-2.98 32.9 || May 9 Ebner and Atwood.....| 3.81 272
2.78 20.9 || June 25 Studley and Tldyman | 3.48 126
2.72 16.6 July 16 |..... .1 3.31
2.45 3.2 27 |..... d 3.09 48.5
2.33 .3 || Aug. 18| Ellis and Ebner. 2.90 22.9
2.33 .23
3.18 7.5
3.31 8.9
4.17 22.7

Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the years end-
ing Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
10 3.5 05| 0.3 0.0

12 3.2 .5 .4 .0

13 2.8 .5 .3 .1

14 2.8 .4 .8 .0

16 2.4 4 .5 .1

28| 17 2.0 .3 4 .1
26| 22 1.7 .3 .4 .1
23| 23 1.7 .1 .4 .1
2| 22 1.8 .1 N .3
221 19 1.3 .1 .3 .1
221 17 1.3 .1 .3 .1
23| 16 1.3 .1 .3 .1
22| 14 1.3 .1 .3 .0
23| 14 1.0 .3 ©.1 .3
181 12 .9 .1 .1 .3
18| 10 .9 .1 .1 .3
18| 7.5] L2 .0 .1 .1
6.5 1.0 .0 .1 1
6.5 1.0 .3 .0 .0
5.5 1.0 .3 .0 .0
3.2 9 .1 .0 .3
3.2 9 .1 0 .3
3.2 .8 .1 .0 .3
3.2 .8 .1 0 .1
2.8 .8 .1 .0 .3
2.4 .6 .0 .0 .4
2.0 .6 1.0 .6

2.0 .8 .1 .0 .6
3.2 .8 .1 .0 .5
3.2 .6 .1 .0 .
2.8 feeennn. .1 [ 3

102724—23—wsp 506——5
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May. (June. | July.| Aug.| Sept.
1919-20. \\ "1919-20.
) P 60 | 129 226 35 18 16.......... 126 | 381 | 328 94 26 8
2N 50 99| 239| 71 32 181117, ... 91 | 386 | 295 87| 25 7
| T 45 | 148 | 226 71 32 16 || 18.......... 415 | 244 87 7
L . 30 | 168 208 67 33 161 19.......... 97 | 386 | 213 82 23 7
[ . 30| 151 | 221 65 30 16 || 20. . oeeanat 204 | 357 | 204 67 24 5
[ S, 20 144 | 226 63 29 nmi2l.......... 169 | 348 | 172 62 20 4
S 158 | 226 67 28 12 (122 ciieinnns 120 | 338 | 158 94 17 5
- 35| 213 | 286 56 24 1y 23.......... 117 | 324 | 158 82 16 &
L D 35| 258 | 300 53 23 10 | 24...... 1 319 | 154 67 15 9
b {1 P, 45 | 258 | 281 49 26 10 87 | 328 | 138 62 15 9
B 5 B 50 | 267 | 253 46 33 10 309 | 135 56 17 7
12, ... 40 | 472 | 213 44 51 10 281 ( 117 47 18 7
13o..aells 550 | 463 | 200 217 36 10 286 | 106 44 17 7
) 7 525 | 3721 196 | 158 9 267 94 43 16 8
) 1 T 221! 362 | 221 112 28 9 249 89 46 17 8
249 |...... 39 20 ......

Monthly discharge of Dupuyer Creck near Valier, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-fest.
Maximum. { Minimum. | Mean.
1918-19.
22.9 1,410
25.5 1,520
21.6 1,330
13.4 824
9.1 505
14.9 916
21.6 1,290
9.94 611
1.37 81.5
.18 11.1
.18 11.1
.20 11.9
1270 8,520
.82 50
15.9 946
'18.9 1,160
19.5 1,200
23.4 1,350
83.9 5,160
120 7,140
287 17,600
204 12,100
73.6 4,520
25.0 1,540
.. 9.6 571
The year. 73.6 53,300

Nore.—Discharge Oct. 19, 1918, to Mar. 31, 1919, and Oct. 1, 1919, to Apr. 13, 1920, estimated on bagis
of current-meter measurements and weather records.

CUT BANK CREEK NEAR BROWNING, MONT.

LocarioNn.—In NW. % sec. 15, T. 33 N., R. 11 W., on Blackfeet Indian Reservation,
on left bank 100 feet above highway bridge on trail from Browning to Babb, 6
miles north of Browning, Glacier County.

DraINAGE AREA.—Not measured.

REcorDS AvarmABLE.—April 17, 1918, to September 30, 1920.

Gaae.—Stevens continuous water-stage recorder 100 feet above highway bridge.

Di1scHARGE MEASUREMENTS.—Made from lower side of bridge or by wading.

CHANNEL AND coNTROL.—Control is sandstone ledge and boulders 40 feet below
gage; shifting. Two small channels on right bank carry flood water.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 3.02 feet at 8 a. m. May 23 (discharge, 525 second-feet); minimum
stage, 0.25 foot at 6 p. m. September 19 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.83 feet at
8 a. m. June 9 (discharge, 940 second-feet); minimum discharge, 24 second-feet
April 10.
" 1918-1920: Maximum stage, 3.93 feet at 11 a. m. June 11, 1918 (discharge, 1,020
second-feet); minimum stage in 1919.

Tce.—Stage-discharge relation affected by ice; records discontinued during winter.

DiveErsions.—None.

REeGuLATION.—None. -

Accuracy.-—Stage-discharge relation changed during high water in May, 1919, and
June, 1920, rating curves used before and after the shifts well defined; shifting-
control method used from June 5-17, 1920 Operation of water-stage recorder
not satisfactory as shown by footnote to table of daily discharge. Daily dis-
charge ascertained by applying to rating table daily mean gage height obtained
by inspection of recorder graph. Records fair.

Discharge measurements of Cut Bank Creek mear Browning, Mont., during the years
ending Sept. 80, 1919 and 1920.

Gage Dis. Gage | Dis-
Date. Made by— heiﬁn. charge. || Date- Made by— height. | charge.
1918. Feet. | Sec.ft. 1920. Sec.-ft.
Oct. 19| W. A. Lamb........... 0.79| 63 || Apr. 9 25.9
MJ;?“’is do. 190 | 197 | June i %0
June 16 |22 21do. 22111 1IIIIITTT 219 | 262 | gy 30 130
July 24 |..... R .78 51 || gue 19 0
Aug. 28 |.... doooo ot .4 21,0 || PePt- 38.

Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the years
ind g6 e'r;,d'f'{lg Sept. 30, 1919 and 1920. ’ ’ Y

Day. Oct. | Nov. | Apr. | May. | Jupe. | July. | Aug. | Sept.

1918-19. r
136 ~51 15
128 61 18
118 56 18
116 59 19
109 52 20
109 46 19
108 42 19
98 40 20
92 39 19
88 36 14
94 34 12
96 33 12
88 31 13
83 30 14
7 30 14
75 28 14
73 22 12
68 19 11
65 19 11
60 19 13
55
52
52
51
51
52
51
48
46
46
47




68 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Apr. | May. |June. | July. | Aug. | Sept. Day. Apr. May.llune. July.lAug. Sept.

1919-20.

410 | 100 34 221 76
360 92 36 203 55 0
318 88 34 195 50 67
212 87 34 187 47 65
243 80 31 179 4“4 61
236 &4 30 171 44 58
239 81 29 163 45 56
241 89 31 155 438 52
290 85 31 147 45 52
391 74 47 140 43 56
332 73 75 133 42 57
285 69 87 126 46 56

121 4 ...

NoTE.—Water-stage recorder not in overation Oct. 11-18, Nov, 21-30, 1918, May 24 to June 5, Sept. 21-30,
1019. Discharge interpolated July 21-29, 1920.

Monthly discharge of Cut Bank Creek near Browning, Mont., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum. | Minimum. | Mean.

1918-19. .
November 1-20.......oooiiiii i eaaaan 59 37 49.0 1,940
Avpril 18—30 403 99 183 4,720
May 1-23.. 520 168 255 11,600
396 153 254 12, 600
136 46 78.4 4,820
61 15 31.0 1,910
20 11 15.2 603
357 452 10, 800
874 325 566 33,700
494 121 256 15,700
116 42 68.5 4,210
87 29 52.3 3,110

CUT BANK CREEK AT CUT BANK, MONT.

LocarioNn.—In SW. { sec. 1, T. 33 N., R. 6 W., at Great Northern Railway bridge
half a mile west of Cut Bank, Glacier County, and 12 miles above junction with
Two Medicine River.

DRAINAGE RIVER.—971 square miles.

RECORDS AVAILABLE.—August 4, 1905, to September 30, 1919.

Gace.—Vertical staff fastened to pier protecting left bank of creek; installed August
31, 1911; read by William Ferres. Original gage, chain on left bank 200 yards
farther downstream.

DiscHARGE MEASUREMENTS.—Made from highway bridge a quarter of a mile below
gage or by wading.

CHANNEL AND coNTROL—Bed composed of gravel. Control at rock and gravel
bar 200 feet downstream; shifting,
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.57 feet at
7.30 p. m. May 29 (discharge, 905 second-feet); minimum stage recorded, 3.84
feet September 7-13 (discharge, 14.7 second-feet).

1905-1919: Maximum stage recorded, 10.0 feet June 5, 1908 (discharge from
extension of rating curve, 8,810 second-feet); minimum stage, 2.5 feet November
29, 30, 1905 (discharge, 5 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; obsewatlons discohtinued
during winter.

Diversions.—Intake of Great Northern Railway’s pumping station is 100 feet below
gage; average quantity pumped is about 14,000 gallons an hour for 18 hours a
day, equivalent to continuous flow of 0.4 second-foot. There are also small
diversions for irrigation on Blackfeet Indian Reservation above gage.

ReeuraTIONS.—None.

Accuracy.—Stage-discharge relation changed during high water of May 29 and 30.
Well defined rating curve used before and after the change. Gage read to quarter-
tenths twice daily. Daily discharge ascertained by applying daily mean gage
height to rating table. Records good.

Discharge measurements of Cut Bank Creek at Cut Bank, Mont., during the year ending

Sept. 30, 1919. )
[Made by W. A, Lamb.]

Gage | Dis- Gage | Dis- | Gage | Dis-
Date. | peight. | charge. Date. height. chatge.i Date. height. | charge.
Feet. | Secft. Feet, | Sec.-ft. Feet. Sec.{t
Oct.23......... 415 62 § May1l......... 459 | 196 || Aug.28.........| 3.83 1
Apr.13...0100 419 68 || July 24......... 4.00
Daily dtscharge, in second-feet, of Cut Bank Creek at Cut Bank, Moyl., for the year
ending Sept. 30, 1919.
Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept
3721 50| 20| 31 18
349 481 220 31 18
32 409 220 4 18
282 326 196 46 18
282 326 141 46 18
320 415 86 46 18
196 415 70 46 15
196 397 64 46 15
201 409 64 46 15
215 384 55 46 15
220 355 64 46 15
210 337 64 46 15
192 337% 64 24 15
192 326 64|, 2 17
192 271 59 24 18
210 271 55 2% 18
245 298 46 2¢ 18
271 326 46 24 18
298 271 46 24 18
320 245 46 24 18
384 245 45 24 18
481 245 41 24 18
250 41 24 18
552 260 41 24 18
516 245 41 2 18
630 240 41 2 18
671 260 35 21 18
807 245 31 17 18
875 31 18
220 31 18 18
715 |on.n... 31 -3 PO
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Monthiy discharge of Cut Bank Creek at .Cut Bank, Mont,, for the year ending Sept. 30,
. 1919.

Discharge in second-feet.
Run-off in
Month. acre feet.
Maximum. | Minimum. | Mean.

October. ... 75 58 63.2 3,890
November 1-19. . .- ... ... . .. iiiiiieiiae. 75 58 66,7 2,510
April 3-30...... P 372 60 125 6,940
s 875 192 391 24,000
590 220 321 19,100
230 31 74.5 4,580
46 17 30.6 1,880
18 15 17.3 1,030

TETON RIVER AT STRABANE, MONT.

Location.—In SE. } NE. ¢ sec. 35, T. 25 N., R. 7 W., at highway bridge on Peebles
ranch at Strabane, Teton County, 16 miles above Choteau. .

DrAINAGE AREA.—Not measured.

REecorps AvamABLE.—November 26, 1904, to December 31, 1906, and June 1, 1908,
to September 30, 1920.

* GaeeE.—Chain gage on upstream side of highway bridge installed March 23, 1911;
read by James Peebles, jr. For history of gages used before March 23, 1911, see
previous water-supply papers.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge,

CHANNEL AND coNTROL.—Bed composed of coarse gravel; likely to shift. Several
channels at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year ending September
30, 1919, 2.79 feet at 11 a. m. May 23 (discharge, 210 second-feet); minimum
stage, 1.28 feet April 9-12 (discharge, 3.2 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3 70 feet
June 15 and 16 (discharge, 432 second-feet); minimum stage, 1.28 feet
November 26 to December 3 (discharge, 3 second-feet).

1908-1920: Maximum stage recorded, 7.8 feet June 21, 1916 (discharge, 3,810
secongd-feet); minimum stage, 1.28 feet November 26 to December 3, 1919 (dis-
charge, 3 second-feet).

Ice.—Stage-discharge relation affected by ice December 4 to March 19. Gage read
but discharge not computed.

Drversions.—Several canals head above the station, the largest ‘being the Teton
Cooperative Reservoir Co.’s canal, which diverts water about 1} miles above gage.

Reeuration.—Discharge affected by operation of canal headgates.

Accuracy.—Stage-discharge relation changed during summer of 1919, and affected
by drift which lodged under bridge June 7,1920, to May, 1921. Rating curve
well defined befween 20 and 250 second-feet. Gage read to hundredths twice,
daily. Daily discharge ascertained by applying mean daily gage height to rating
table; shifting-control method used May 3 to July 20, 1919, and June 7 to Septem-
ber30,1920. Records good.

Discharge measurements of Teton River near Strabane, Mont., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918. Feet. | Sec.ft. 1919, .| Feet. Scc.{t.
Oct. 18 | W. A, Lamb........... 1.80 34,8 || June 19 | W. A.Lamb........... 2.07 6
1919 July 29 |..... do........llll L76 | 321
Feb. 21 | C. S, Heidel............ 165 | 206 | AUE B foendOmiiins 16| 227
Apr. 24 W.A Lamb........... 1.74 30.0 1920,
May 17 |..... el 2,04 65 || May 20 |..... s 1 S 2.62| 153
19| C. b Heidel ............ 2.07 70 Aug. 17 | Ellis and Heidel....... 2.58 88
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Daily discharge, in second-feet, of Teton River at Strabane, Mont., for the years ending
Sept. 30, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [ June. | July. | Aug. | Sept.
I
1918-19. .
50 35 10 8| 25| 24| 50| 39| 18 56| 31 26
48 35 9 6| 24 24| 50 40| 177 53 32 26
48 35 9 8| 24| 24| 50| 43| 138 51 31 26
46 35 9 8| 24| 24| 40| 45| 10| 49| 31 26
44 35 9 10, 22| 2f 40| 42| 93 48 29 26
42 34 9 10| =21 24| 40| 40 T 44 28 26
42 34 9 19| 21 20| 40| 37 9| 4 28 26
42 31 9/ 2| 2 20| 40| 4 80| 44 27 26
40 35 9| 2| 21 20 3.2| 47| e8| 42 27 26
40 7 9| 22| 2 20| 3.2| ‘47| 62| 42 o1 26
40 37 9| 22| 22 160 3.2| 49 60 0| 27 26
40 37 10|. 21 22 6] 3.2 48 59 40 27 26
40 39 10 20 22 16| 11 48 65| 37 27 26
40 37 10 20| 22 16| 20 50 T 36 2 26
40 29 21 2 16| 21 53 66 35 21 26
40 27 9| 2 23 16 21 61 66 34 27 26
40 27 9| 22| 2B 18] 21 65 64 33 27 26
38| 2 8| 22| B 19( 21 67 62 33| -2 26
0 2 8| 22 21 20| 21 69 62] 32 26 26
40 27 8 26 201 2| 21 90 58 32 26 26
4 27 8| 28| 2| 2| 2 18] s8] 31 2 26
40| 2 8| 26| 2| 21| 21 142 58| 31 26 26
40 24 9 26| 2 16| 21 210 55| 31 26 26
40| 24 9 25f 2 10| 27 191 55 31 26 26
0| 21 9 25 26 9| 30 196 55 33 24 26
40{ 2 9l 2| 2 9| 38 175 54 33 21 26
37 19 8| 2 25 8| 41 186 52{ 33 24 44
37 17 8| 2| 25 7| 47 184 52 33 23 44
35 12 8| 26|....... 5| 51 203 60 32 23 54
35 12 8| 26 |....... 5| 39 193 56 31 23 54
35 |oee... 8| 26 |....... 5 leeeennn 203 I....... 31 26 {.......
54 5 9| 182| 28| 14 7
50 5 9| 157| 372 113 77
4 5 9| 142 360 111 74
38 5 9| 142| 366| 108 74
35 5. 9| 200| 351| 106 74
32 5 9| 251 331 108 74
30 5 8! 218| 300 9 74
30 7 8| 342| 20| 96 74
30 7 9 351 237 % 74
30 7 9| 331 27 93 74
7 12| 289 205 01 74
19| 270 90 74
7 29| 92571 198 88 54
39| 303| 163 6 54
8 69| 432| 186 86 54
8 71| 432 | 189 ] 54
8 203 | 405 | 186 88 53
8 208 | 399 | 191 88 52
8 208 | 331 | 175 88 52
5( 9 203 ] 314 171 88 52
33 5| 9 193] 295 171 88 52
31 4/ 9 193 | 284 | 166 8 52
27 5/ 9 189 | 270| 166 85 52
24 50 9 18| 27| 175 85 54
24 6] 9 175 244 | 166 85 54
24 6| 9 115 0 166 85 54
23 50 9 13| 244 | 162 85 52
2t 50 9 113 | 242| 162 82 52
20 5| 9 171 20| 17| 79 52
20 5 9 117 263 153 77 52
19 5o 108 |l 49| 77 |e......

Nore.—Discharge, Feb. 26 to Mar. 4, 1919, estimated because of ice.
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Monthly discharge of Teton River at Strabane, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Month. in novecfoet
Maximum. | Minimum. | Mean.
1918-19.
50 35 10.6 2, 500
3 12 28.8 1,710
10 8 8.81 542
28 6 29.6 1,270
26 20 23.2 - 1,290
24 5 16.5 1,010
51 3.2 18.0 1,070
210 -37 97.2 5,980
189 52 75.5 4,490
56 31 37.8 2,320
32 23 26.7 1,640
54 26 29.1 1,730
210 3.2 35.3 25,600
54 19 31.1 1,910
26 3 17.2 1,020
3 3 3.00 17,9
[} 4 5.08 121
9 5 7.47 444
208 9 95.4 5,870
432 0 270 16,100
372 149 219 13,500
145 7 92.4 5,680
7 52 61.5 3,660

TETON RIVER NEAR CHOUTEAU, MONT.

LocatioNn.—In SW. } NE.  sec. 36, T. 24 N., R, 5 W., at highway bridge 1} miles
south of Chouteau, Teton County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 7, 1918, to June 30, 1919, when station was discontinued.
November 30, 1904, to July 31, 1906; May 27 to December 6, 1913; April 14, 1915,
to September 30, 1916, station maintained in SW. % sec. 25, T. 24 N,, R. 5 W.

Gage.—Wire gage on lower side of bridge; read by William Upman.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of heavy gravel and sand; control is gravel
riffle 150 feet below gage; fairly permanent..

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.05 feet at 10
a. m. February 22 (discharge, 25 second-feet); minimum stage, 1.40 feet June
24, 26-30 (discharge, 4.0 second-feet).

1904-1906; 1913; 1915-1916; 1918-1919: Maximum stage recorded, 8.7 feet June
21, 1916; determined from flood marks (discharge not computed); minimum stage
recorded, August 9-16, 20, 1913 (discharge, 1 second-foot). Discharge estimated
at 1 second-foot for several days in April, May, and July, 1906. '

Ice.—Stage-discharge relation affected by ice; records discontinued during part of
winter.

DiversioNs.—Numerous irrigation canals divert water above station. Several
measurements of principal canals were made. (See ‘‘Miscellaneous measure-
ments,”’ page 405.) :

REcuLaTION.—Operation of canals above controls low-water flow.

Accuracy.—Stage-discharge relation shifting. Rating curves used from September
1 to December 31 fairly well defined between 4 and 275 second-feet and from
March 1 to June 30 well defined below 30 second-feet. Gage read to hundredths
once daily. Daily discharge ascertained by applying gage height to rating
table. Records fair.
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Discharge measurements of Teton River mear Chouteau, Mont., during the year endmg
Sept. 30, 1919.

Gage Dis-
Date. Made by— height. | charge.
Feet. See.-ft.

. G5 L .
Feb. 22 | C. S. Heidel 2.05 25.1
ﬁpr. 24 | W. A. Lamb. '1.66 7.8

ay 20 | C. S. Hmdel ...................................................... P 1.56 6.0

Daily discharge, in second-feet, of Teton River near Chouteau, Mont., for the year ending
Sept. 80, 1919.

Day. Oct Nov Dec. | Mar Apr May. | June.
4.6 4.6 4.6 14 5.6 4.8 4.4
4.6 4.6 4.6 14 5.8 4.8 4.4
4.6 4.6 4.6 14 5.6 4.8 4.4
4.6 4.6 4.6 14 5.6 4.8 4.4
4.6 4.6 4.6 14 5.6 4.8 4.4
4.6 4.6 4.6 14 5.6 4.8 4.4
4.6 4.6 4.6 14 5.3 4.8 4.4
4.6 4.6 4.6 14 5.3 4.8 4.4
4.6 4.6 4.6 14 5.3 4.8 4.4
4.6 4.6 4.6 14 5.6 4.8 4.2
4.6 4.6 4.6 14 8.6 4.8 4.2
4.6 4.6 5.0 14 5.6 4.7 4.2
4.6 5.0 5.0 14 5.3 4.6 4.2
4.6 5.0 5.0 14 5.3 4.6 4.2
4.6 5.0 5.0 14 5.3 4.6 42
4.6 5.0 5.0 14 5.2 4.6 4.2
4.6 5.0 5.0 14 5.9 4.6 4.2
4.6 5.0 5.0 14 5.0 4.6 4.2
4.6 4.6 5.0 14 5.0 4.6 4.2
4.6 4.6 5.0 13 5:6 | 5.9 4.2
4.6 4.6 5.5 11 6.2 4.6 4.2
4.6 4.6 5.5 9.8 6.8 4.6 4.2
4.6 4.6 5.5 8.5 7.3 4.6 4.2
4.6 4.6- 5.5 7.2 7.8 4.6 4.0
4.6 4.6 5.5 5.9 6.8 4.6 .4.0
4.6 4.8 5.5 5.9 5.9 4.6 4.0
4.6 4.6 5.5 5.9 5.0 4.4 4.0
4.6 4.6 5.5 5.9 5.0 4.4 4.0
4.6 4.6 5.5 5.9 4.8 4.4 4.0
4.6 4.6 5.5 5.9 4.8 4.4 4.0
4.6 [........ 5.5 5.9 [........ L X 3

Note.—Daily discharge mterlpulated on following days: Oct. 4-7; Mar. 1, 9-] 10 12-14, 16, 18; 20-24;
Apr. 5, 11, 16, 20-23, 25-26; May 1, 3, 5, 8, 12, 23, 29; June 4, 6, 13-14, 19 21, 25-26

Monthly discharge of Teton River near Chouteau, Mont., for the year ending Sépt. 30,

1919.
Discharge in second-feet.
Run-off in
Month. acre-feot.
- | Maximum. | Minimum. | Mean.

4.6 4.6 4.60 283
5.0 4.6 4.68 278
5.5 4.6 5.04 310
14 5.9 1.5 707
7.8 4.8 5.61 334
5.9 4.4 4,68 288
4.4 4.0 4.21 251
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SPRING CREEK NEAR STRABANE, MONT.

LocaTion.—In NE. 1 SE. } sec. 2, T. 24 N, R. 7 W., at highway bridge half a mile
southeast of Peebles’s ranch house, 1} miles south of Strabane, and 16 miles west
of Chouteau, Teton County.

DrainAGE AREA.—Not measured.

RECORDS AvAILABLE.—May 30 to December 31, 1913; April 14, 1917, to September
30, 1920, when station was discontinued.

GageE.—Vertical staff on left bank at upstream side of bridge; read by Jas. Peebles,
jr. From May 30 to December 31, 1913, gage used was staff on left bank 200 feet
above highway bridge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of earth, sand, and gravel; fairly perma-
nent. No well-defined control. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 1.10 feet September 30 (discharge, 15.2 second-feet); minimum
stage, 0.02 foot August 31 to September 20 and September 23-25 (discharge, 0.4
second-foot).

Maximum stage recorded during year ending September 30, 1920, 1.54 feet at
4 p. m. May 13 (discharge, 26 second-feet); minimum stage, 0.09 foot September
23-30 (discharge, 0.7 second-foot).

1913; 1917-1920: Maximum stage recorded, 2.44 feet at 4 p. m. May 31, 1917
(discharge, 66 second-feet); minimum stage in 1919.

Ice.—Stage-discharge relation probably not affected by ice.

Diversions.—None.

RegurATION.—None.

Accuracy .—Stage-discharge relation changed slightly during February, 1919. Rating
curves used before and after the change well defined below 18 second-feet; in-
direct method used February 19 to March 6. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating-table. Records good for 1919 and excellent for 1920.

D'»,scharge measurements of Spring Creek near Strabane, Mont., during the years ending
Sept. 30, 1919 and 1920.

¥
is- | Ga; Dis-
Date. Made by— h(gi et. ch]ilrsge.' Date. Made by— height. charsge.
i
1919, Feet. | Secft. : 1920. Feet. | Sect.
Feb. 21 | C. 8. Heldel 0.40 2.4 | May 20 | W.A.Lamb........... 0.58 5.5
Apr. 24 | W. . .- .50 4.4 || Aug. 17 Ellis and Heldel ........ 11 .6
ay 19 143 3.5 |
July 29 .04 5,
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Monthly discharge of Spring Creek near Strabane. Mont., for the years ending Sept. 37,

1919 and 1920.
Discharge in seeond-feet. R ai
: : un-off in
Month. aere-feet.
Maximum. | Minimum. | Mean.
1918-19.
5.0 1.4 3.86 237
6.1 2.7 5,07 30§
4.5 2.7 3.47 213
4.8 2.7 3.57 220
4.8 2.2 3.64 202
14.1 2.0 4.58 282
13.4 4.5 7.55 449
5.6 2.7 4,19 258
2.5 .6 1.28 76 2
.6 .5 .56 344
.5 .4 .50 307
15.2 41 140 833
15.2 | 4] 330 2,398
14 .7 2.63 162
8.5 .8 2.70 161
2.8 1.2 3.90 240
5.9 1.8 2.79 172
8.7 4.0 5.24 301
18 3.2 6.31 388
21 3.8 12.5 744
25 3.7 9.74 589
5.8 4.1 5.04 300
4.0 1.1 1.8 lg o
2.6 .8 .94 .8
.8 7 77 45.8
25 .7 4.52 3,284

SPRING CREEK NEAR CHOUTEATU, MONT.

Location.—Near east line of see. 33, T. 25 N., R. 6 W., at McDonald ranch, half a
mile abave mouth and 13 miles northwest of Chouteau, Teton County.

Draivage ArEA.—Not measured.

RECORDS AVAILABLE.—April 13, 1917, to September 30, 1920, when station was dis-
cortinued. *

Gage.—Vertical staff on right bank 100 feet below wagon bridge; read by Katherine
MeDonald and C. S. McDonald.

DiscrareE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND cONTROL.—Bed composed of gravel and small boulders. Control is
rock ledge a short distance downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.14 feet March 20 (discharge, 18 second-feet); minimum stage, 1.90 feet .
August 12 to September 26 (discharge, 5.0 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.03 feet Apr’
13 (discharge, 101 second-feet); minimum stage, 1.98 feet October 1, 6, 7, Decem-
ber 13 and 14 (discharge, 9.0 second-feet).

1917-1920: Maximum stage, 3.35 feet at 9 a. m. May 26, 1917 (discharge, 13¢
second-feet); minimum stage in 1919.

[oe.—Stage-discharge relation probably not affected by ice. )

DiversioNs.—Several ditches divert small amount of water for irrigation above
station. .

REecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 10 and 40 second-feet. Gage read to hundredths once daily. Daily dis-
charge ascertained by applying gage heights to rating table. Records good for
1919 and excellent for 1920.
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Accuracy.—Stage-discharge relation not permanent. Rating curve u
1918, to January 31, 1919, poorly defined; curve used March 18 to

79

sed October 1,
December 31,

1919, well defined; curve used during 1920 well defined between 20 and 200
second-feet; shifting-control method used May 25 to June 30, 1919. Gage read
once daily to half-tenths during 1919 and to quarter-tenths during 1920. Daily

discharge ascertained by applying gage height to rating table.

Records good

except during periods of ice effect and shifting control, for which they are fair.

Discharge measurements of Deep Creek mear Chouteau, Mont., during the years ending

Sept. 30, 1919 and 1920.

{Made by W. A. Lamb.]

7
Gage Dis- ?l Gage Dis-
Date. height. | charge. H Date. height. | charge.
Feet, Sec.ft. | ) 1920. Feel. SecHL.
5.39 226 || Junel.. ... ...o.i.... 6.41 202
5.34 e |~ s0. Il 6.09 120
5.10 8.8
5.18 12.0 ’
1

Daily discharge, in second-feet, of Deep Creek near Chouteau, Mont., for &
Sept. 30, 1919 and 1920.

he years ending

Day. Oct. | Nov. | Dec. | Jan. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1 35 35 36 56 49 61 19 11 6.3
35 35 36 50 43 54 19 13 6.3
35 35 36 4 43 42 16 13 7.8
35 35 4 44 49 36 16 11 7.8
35 35 40 39 49 36 16 13 7.8
35 32 44 35 49 36 16 13 7.8
35 40 39 49 31 14 8.7 9.4
35 40 35 43 30 14 7.2 9.4
32 35 40 35 43 30 14 8.7 9.4
32 39 37 35 43 30 14 1 9.4
32 39 34 35 37 25 14 10 7.5
32 39 33 35 33 22 11 10 7.5
35 35 44 30 33 22 11 8.4 6.0
35 35 40 30 33 21 11 7.5 6.0
35 35 4 30 37 18 9.4 6.9 7.5
35 35 44 30 42 18 11 6.9 7.5
33 35 42 30 42 15 11 6.9 7.5
35 32 40 30 42 17 11 6.9 9.0
35 32 38 27 42 14 11 6.9 4.5
35 32 38 27 48 12 1 6.9 7.5
35 30 36 37 68 27 52 15 9.0 6.6 87
35 27 32 37 61 23 66 11 7.5 5.1 87
35 24 26 45 84 23 66 11 3.0 5.1 8.7
35 20 28 40 68 23 73 16 3.0 6.6 8.7
35 20 30 38 &5 23 64 17 3.0 6.6 5,7
35 22 32 36 55 23 64 18 3.0 81| 5.7
35 24 34 34 49 30 64 18 3.0 8.1 13
35 27 36 37 34 35 64 19 7.5 6.6 18
35 30 34 37 35 64 19 7.5 6.6 15

35 30 35 49 44 78 20 9.0 6.6 13
b2 N P 25 33 55 1........ 56 f...ca... 11 6.6 f.......
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Daily discharge, in second-feet, of Deep Creek near Chouteau, Mont., for the years ending
Sept. 30, 1919 and 1920—Continued. }

Day. Oct. | Nov. | Dec. | Jan. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
160 218 114 30 25

104 218 104 31 25

218 202 104 31 25

124 173 104 31 25

1i4 188 87 30 24

114 234 87 30 24

114 268 87 30 23

136 304 72 30 24

202 342 72 30 24

218 323 66 31 24

218 304 66 39 24

812 286 66 35 24

675 268 66 35 23

361 268 66 31 23

380 342 59 35 22

400 342 59 31 22

380 361 54 31 22

400 361 54 28 22

361 304 48 28 22

323 268 48 28 22

87 136 304 234 39 28 22
80 323 218 44 28 22
66 80 304 202 44 28 22
72 80 304 39 28 22
80 72 286 173 39 25 24
72 72 286 147 35 25 24
48 234 147 31 28 22
44 114 234 136 31 28 22
66 114 251 124 31 25 22
66 136 251 114 31 25 2
35 | cnen.. 234 ... ‘ 31 25 |ovennas

NoTe.—Discharge estimated, because of ice, Nov. 6, 7, 21-28, Dec. 8, 10-12, 17-27, 20-31, 1918, Jan. 1-9,
12-16, 24-27, 30 and 31, 1920. Data insufficient to warrant cumputation of discharge for following 1penods
of jce effect: Feb. 1 to Mar. 17, Oct. 25 to Nov. 14, Nov. 26 to Dec. 21, 1919, and Jan. 1 to Mar. 20,

Monthly discharge of Deep Creek near Chouteaw, Mont., for the years ending Sept. 30,
1919 and 1920. -

Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum. | Mean. | #f® feet.

38 32 34.7 2,130

39 20 31.8 1,890

44 25 36.7 2, 260

55 22 34.5 2,120

84 26 53.0 1,470

56 23 33.4 1,990

78 33 50.3 3,090

61 1 24.5 1,460

19 3.0 10.8 664

13 51 8.37 515

18 4.5 8.57 510

October 1-24.........oue.... 24 6.0 12.6 600

November 15-25, . 79 16 46.3 1,010

December 22-31. .. . 88 31 - 53.6 1,000

March 21-31....... . 35 65,1 1,420

ril......... . 1,170 4 149 8,870

Y. . 12 104 285 17,500

gglne. . . 361 114 1%, ;{3)0
V... 114 31 60.6

August, . 39 25 29.6 1,820

September...... . ol Il Il 28 22 2.3 1,390
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RUDDY CREEK NEAR BYNUM, MONT,

LocatioNn.—In NW.  SE. }sec. 22, T. 26 N., R. 6 W., 200 feet above mouth of Black-
leaf Creek and 2 miles above Bynum, Teton County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 24, 1912, to September 30, 1920.

Gaee.—Wire gage installed on right bank May 20, 1920, to replace staff gage 200 feet.

' upstream, used gince July 21, 1916; read by George Miller. For description of
older gages see water-supply papers for previous years.

D1scHARGE MEASBUREMENTS.—Made by wading,

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Control at

~ gravel bar short distance downstream; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30,1919, 2.30 feet March 30-31 (discharge, 1.5second-feet); minimum stage, stream
dry July 18 to September 30.

Maximum stage recorded during year ending September 30, 1920, 5.37 feet April
14 (discharge, 519 second-feet); minimum stage, stream practically dry most of
winter.

1912-1920: Maximum stage recorded 6.9 feet June 21, 1916, determined by
leveling from flood marks (discharge from extension of ratmg curve, 976 second-
feet); channel dry August 18, 23, 24, 31; September 1-3, 10, 29; October 7, 1912;
July 19 to September 30, 1919; November 29, 1919, to March 20, 1920.

Ice.—8tage-discharge relation affected by ice.

Diversrons.—Three small ditches divert water above station, and Teton Coopera-
tive Reservoir Co. proposes to store flood waters.

REecuLaTION.—None.

Accuracy.—Stage-discharge relation shifted during 1919, but permanent during 1920,
Rating curve used during 1919 poorly defined; curve used during 1920 fairly well
defined. Gage read to hundredths once daily except during high water when it
was read twice daily. Daily dischgrge ascertained by applying daily mean gage
height to rating table. Records fair.

Discharge measurements of Muddy Creek near Bynum, Mont., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- — - Gage | Dis-

Date. Made by— height. | charge. Date. Made by- height. | eharge.

© 1010 Feet. | Seedt. || 1920, Feet. | Sec. _It

Feb. 21 | C.S. Heidel............ 2.15| 60.5 | May 31 | W. A. Lamb........... 248 226

. May 19 |..... f R 2.20 5.5 | June 29 |..... s el 2207) . 3.0

July 8| C.S.Heidel............ 2.05 2.6

1920, Aug. 18 | Ellisand Heidel........| 1,98 .5
[ May 20 | W.A.Lamb........... c2.65 .35.6

a Float measurement. b Estimawd. ¢ New gage reading; old gage read 2.80 feet.

102724—23—wsp 506——6
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d-feet, of Muddy Creek near Bynwn, -Mont., Jor the years ending

1919 and 1920.

Sept. 30,

Y

Daily discharge, in secon
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y ice Nov. 27, 1918, to Mar. 29, 1919; discharge not computed.

relation affected b;

ar. 20, 1920.

NOTE.—Stage-dischar,

No flow Dec. 1, 1919, to
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Monthly discharge of Muddy Creek near Bynum, - Mont., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet. Run-oft
Month. in
Maximum. | Minimum. | Mean. | acre-feet.
1918-19,

[0 0] T PP, 0.2 0.2 0.20 12,3
November 1-26 - 4 .2 .22 113
1.5 1.5 1.50 5.9
........ 1.3 4 .59 35.1
............. 1.3 4 .54 33.2
.5 .2 .36 21. 4
.2 .0 i1 6.8
.0 .0 .0 .0
.0 .0 -0 0
. .4 .57 35.0
8.4 .0 1.20 71.4

31 .0 5.44 334

519 6.9 4.0 2,620

174 12 41.4 2,550

173 4.4 34.6 2,060

4.4 2.9 3.50 215

3.4 2.0 2.45 151

2.5 1.4 1.78 106

BLACELEAF CREEK NEAR BYNUM, MONT,

Location.—In NW. 1 SE. }sec. 22, T. 26 N, R. 6 W., 200 feet above mouth of creek

and 2 miles above Bynum, Teton County.
DrAINAGE AREA.—Not measured.
RECORDS AvAILABLE.—May 24, 1912, to September 30, 1920.
Gace.—Chain on left bank, 100 feet west of abandoned barn; read by George F. Miller.
DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Bed composed of fine sand and gravel.
rifile just below gage; shifting.
ExXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September

Control at gravel

30, 1919, 3.12 feet November 13 and 14 (discharge, 9.0 second-feet); no flow Octo-

ber 1-28 and June 6 to September 30.
Maximum stage recorded during year ending September 30, 1920, 4.26 feet May

12 (discharge, 212 second-feet); creek dry for several months.
1912-1920: Maximum stage recorded, 5.85 feet June 21, 1916; determined by
leveling from flood marks (discharge from extension of rating curve, 600 second-
feet); no flow several months in 1914; 1918, 1919, and 1920.
Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

Cooperative Reservoir Co. proposes to use flood waters.

REguraTION.—None.

Diversions.—Most of low-water flow diverted above station for irrigation; Teton

Accuracy.—Stage-discharge relation permanent during 1919; shifting during 1920.

Rating curve used during 1919 poorly defined. Curve used during 1920 well
defined below 40 second-feet; shifting-control method used July 1-14. Gage read
to quarter-tenths once daily. Daily discharge ascertained by applying gage

height to rating table.
Discharge measurements of Blackleaf Creek near Bynum, Mont.,

Records fair.

Sept. 30, 1919 and 1920.

during the years ending

Ga, Dis- Gage | Dis-
Date. Made by— height. | charge. Date. yadeby— height. | charge.
1919, Feet Scc.z‘t. ‘1920, Feet. | Sec. 2}2:
Feb. 21 | C. 8. Heidel............|.0...... .0 || May 31 | W.A. La.mb eeeeee..| 8.05
May 19 |.....40c.......ei.. 2.8 .2 || June 29 {._... do. .. 2,83 41
1920 Jl]ly 71C.8. Heidel 2.86 ﬂ .3
May 20 | W.A.Lamb........ 3.19 |, 37.1 [ Aug 180 2.54 1

b Estimated.
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Daily discharge, in second-feet, of Blackleaf Creek near Bynum, Mont., for the years ending
Sept. 20, 1919 and 1920.

-
Day. Oct, | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug.
1918-19.
3.5 5.1 1.5
3.5 2.5 1.2
5.5 2.5 1.2
3.5 1.9 .8
3.5 1.9 1.2
3.5 5.5 . ... 2.5 1.5
431 v 5.5 ....... 2.5 L5
5.5 4.3 ... 2.5 1.9
5.5 4.3 ... 2.5 L9
5.5 4.3 |..iaanns 2.5 1.9
7.5 4.3 [...... . 2.5 1.2
7.5 4.3 | ceennns 2.5 .8
9.0 T 3 20 2,5 .2
9.0 5.6 |ieeennns 2.5 .2
7.5 4.3 [ea.e-. 2.5 .2
5.5 [: 3 1.9
4.3 5.5 [ieennnns L9
3.5 ;3 S, 1.9
3.5 5.5 feeeanns L9
3.5 4.3 licaeneen 1.9
3.5 1.9
3.5 19
3.5 1.5
3.5 L5
3.5 19
3.5 1.9
3.5 L9
1.9 1.9
1.0 19
1.0 1.9

24 2.9 4
32 1.4 .2
34 1.0 .7
37 .5 .4
24 .7 .4
22 .5 .4
5.5 .6 .4
4.2 .5 .2
13 .7 .1
1 - .7 .1
u .8 .2
8.8 8. .;
8.8 [ .eceunn .
1 20 2
1 8.2 2
30 5.5 .8
30 2.7 .1
24 2.1 Joeeannns
13 L8,
13 JTS I PRSSPPRY .
11 S I
1 L8 ..ccee
8.8 2.1 [eoeennns
8.8 } X 3 SR
6.9 L4 ...
5.5 I3 PO,
5.5 B () FPOTION
5.5 33 POTOPPPN
5.5 IS PP .
4.2 IS 20 PN vee
1 PP eertenen [ 3 OO

NortE.—Creek dry for periods of no records exeei)t Dec. 25-31, 1919, dischaﬁe for which has not beea esti-
mated, and for period Dec. 21, 1918, to Mar. 29, 1919, for which thereis no record.
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Monihly discharge of Blackleaf. Creck near Bynum, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean. | crefeet.
1918-19.
3.1 0 0.26 16,0
9.0 1.0 4.43 264
5.5 2.5 4.77 189
5.5 4.3 4,90 19.4
5.1 1.5 2.22 132
L9 .1 .69 42,4
.2 0 .02 1.2
0 0 0 (1}
0 0 0 (1}
0 0 0
0 [1} 0
18 6.1 363
0 0 0
0 0 0
24 212 1,300
27 58.0 8,450
11 54.5 3,350 -
4.2 14.7 875
0 2.04 126
0 .14 - 89
0 0 0

JUDITH RIVER BASIN.
JUDITH RIVER NEAR UTICA, MONT.

LocarioN.—In NW. % sec. 17, T. 13 N., R. 12 E., at private bridge on Noel ranch, 10
miles above Utiea, Judith Basin County, and 20 miles from Hobson, nearest rail-
way station.

DraINAGE AREA.—Not measured.

REecorDs avaiLABLE.—October 1, 1919, to September 30, 1920.

Gage.—Wire fastened to downstream handrail of bridge; read by Willis Noel.

DISCHARGE MEASUREMENTS,—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. Gravel bar forms low-water
control; apparently permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.25 feetat9a. m.

June 18 (discharge, 484 second-feet); minimum stage, 1.00 foot November 16 to

December 1 (discharge, 0.5 second-foot).

DivErsioNs.—Several ditches divert water for irrigation of land above station.

IcE.—Stage-discharge relation affected by ice for short peried.

REcurATION.—None,

Accuracy.—Stage-discharge relation permanent; shghtly affected by ice. Rating

curve well defined between 12 and 400 second-feet. Gage read to hundredths

twice daily except during winter when one reading is obtained. Daily dis-
charge ascertained by applying daily mean gage height to rating table. Records

good, exeept during winter, for which they are fair, .

Discharge measurements of Jadith Réver near Utica, Monit., during*the years ending Sept.

80, 1919 and 1920

e

- '3 Pie- . Pis-
Date. Made by— < Date.
3 ¥ h%t. charge. charge.
Feet. | Secoft, || 1920, | sec s,
lept 26 Lamb and Heidel...... 1.08 4 %t June 2g -
1920. ] Jay 1 %
ar. 17 | C. 8. Heidel............ 1.05 1.1 29 il




86 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Daily discharge, in second-feet, of Judith River near Utica, Mont., for the year ending
Sept. 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.8 L5| 05| 25| L5 251 L2| 25| 365| 268 63 1€
2.8 LO! L0} 25| L5 25| L2| 18| 335 268 62 2
28| LO0| L0} 25| L5| 25} 25; 20| 299, 245 58 1€
25 LO| L5| 25, 20| 25} L8| 27| 278| 234 54 1€
25| 10| 20| 25| 20| 25| 22| 30| 29| 22 50 1€
25| L0} 20, 25 20{ 25| 20| 45| 304| 210 45 1€
25] L0 20 25 20| 25] 55| 42} 348 42 1¢
25| 10| 20| 25| 25| 25| 35| 42| 376| 188 39 16
25| L0 20) 25| 25| 25] 42) 55| 39| 166 36 18
25| 1L.O0| 20| 25| 25| 25| 32| 73| 42 157 32 18
250 LO| 20 25| 25| 25| 25| &4 434 | 188 36 16
25| LO} 20| 25| 25| 25| 3.0/ 166 457 | 175 36 14
25 LO| 25| 2.0 25| 530 2512 466 | 160 32 1€
2.5 Bl 2.0 25| 35| 40|11 450 | 150 29 19
2.0 N 20 25| 30| 22|19 43 14 26 22
2.0 2.0/ 25| 25| 18278 450 [ 133 24 22
2.0 2.0 25| L5| 3.0}272 462 | 124 21 24
2.0 2.5 25| 2.0 55268 466 | 116 22 22
2.0 20 2.5¢ 25! 35206 432 | 120 19 19
2.0 20| 25| 58] 3.0278 365 | 109 19 19
2.0 201 25: 92| 3.0/272 299 | 103 8 16
2.0 20| 20| 40] 20|28 348 94 19 b
2.0 20) 20| 48] 221328 392 [ 108 20 12
2.0 20| 20| 32 27]|357 341 94 22 14
2.0 20| 25| 30] 1.8/33 370 87 21 16
2.0 [ PR 20| 25| 48| 20|32 401 81 19 20
2.0 I P 20 25| 50| 2.0]3%0 352 16 22
2.0 B 8 51 25| 22| 27365 317 71 17 24
1.5 P 3 PR L5 25| 32| 2237 289 73 17 22
1.5 P 3 NP 2.0 |....... 3.5| 32|31 268 66 21 18
| 52 RN . 2.0 |....... L0 feee... 38 ... 64 b2 .

Norte.—Discharge, Dec. 14-31, estimated because of ice at 2 second-feet.

Monthly discharge of Judith River near Utica, Mont., for the year ending Sept. 30, 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum. | Mean.
2.8 L5 2.21 136
L5 .6 .75 4.8
2.5 .5 1.89 116
2.5 15 2.18 134
2.5 L5 2.28 131
53 LO 4.76 293
5.5 1.2 2.74 163 .
383 1.8] 186 11,400
466 268 374 22,
268 64 145 8,920
63 1 309 1,900
24 12 8.1 1,080
466 .5 64.2 46,600

SAGE CREEK AT WINDHAM, MONT.

Location.—In SE. } sec. 12, T. 15 N, R. 12 E., 150 feet west of highway bridge on
‘main road, a quarter of & mile south of Windham, Judith Basin County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 16 to September 30, 1920,

GagE.—Vertical staff with enamel face; read by A. D. Peters.

DISCHARGE MEASUREMENTS,—Made from bridge or by wading.

1
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CHANNEL AND CONTROL.—Bed composed of sand and gravel. Onechannel at all stages.
Banks fairly high; not likely to be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet at 8 a. m.
May 12 (discharge, about 50 second-feet); minimum (discharge, 1.0 second-feet,
April 2).

Ice.—Noice effect during period of record.

Diversions.—No data.

REeguLraTiON.—Nao data.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
2 and 8 second-feet; extended beyond those limits. Gage read to hundredths
twice daily. Daily discharge determined by applying daily mean gage height
to rating table. Records good except those for stages below 2 and above 8
second-feet, which are poor.

Discharge measurements of Sage Creek at Windham, Mont., during the year ending Sept.

30, 1920.
Date. Made by— rose | e, || Date. Made by— hoe, | s,
Feet. | Secft. Feet. | Sceft.
Mar. 16 | Heidel and Glboney e 2.4 2.3 || June 4| W.A.Lamb........... 2.60 5.5
Apr. 16 | W. A. Lamb........... 2,70 7.3 21| G.H. Ellis............. 2.63 6.4

Daily discharge, in second-feet, of Sage Creek at Windham, Mont., for the year ending
Sept. 30, 1920.

Day. Mar. | Apr May. | June. | July. | Aug. | Sept

2.3 22 7.6 4.5 2.0 | 2.3

1.0 13 6.6 3.7 2.2 2.8

1.7 9.9 6.0 4.1 2.3 2.8

1.4 10 5.3 12 2.2 2.8

3.7 11 5.8 6.6 1.9 2.7

1.9 18 5.1 4.5 3.9 3.0

5.6 17 4.7 4.9 2.8 2.5

12 16 4.3 4.3 2.5 2.8

20 14 3.7 3.7 2.3 2.7

12 13 4.9 3.5 3.5 2.8

5.6 | 22 6.6 3.5 2.8 . 2.8

6.0| 42 4.9 4.1 2.8 2.7

7.3 25 4.5 4.1 2.7 2.5

13 20 4.5 3.5 2.3 2.7

6.8 18 4.5 3.7 2.3 2.2

7.8| - 18 26 3.9 2.3 2.5

2.5 15 9.9 3.3 2.5 2.0

. 5.1 13 12 3.5 2.7 2.0

18 11 9.0 3.3 2.5 2.3

16 11 7.0 3.0 2.3 2.3

L7 10 6.6 2.8 2.5 2.3

8.7 9.0 8.6 2.7 2.5 2.2

8.1 7.6 8.7 9.3 2.7 2.3 2.5
7.6 1.0 8.1 9.0 2.8 .22 2.8
4.9 6.3 7.8 12 3.1 2.5 2.7
4.5 6.6 7.6 10 2.8 2.5 2.5
4.1 6.6 5.8 7.6 2.5 2.5 2.5
3.3 10 5.8 5.8 2.7 2.8 2.5
3.5 10 9.3 4.9 2.3 2.7 2.5
3.1 8.4 8.7 6.8 1.9 2.7 2.5
3.7 |eaeenn 7.6 |eeoennn. L7 3.0 |oenennne
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Monthly discharge of Sage Creek ot Windham, Mon., for the year ending Sept. 30, 1920.

Discharge in second-feet.
Month, e
Maximum. | Minimum. | Mean.

6.82 24

.22 430

13.8 848

7.38 439

3.73 229

2565 157

2.5¢ 151

.......... 2,470

WOLF CREEK NEAR STANFORD, MONT.

LocarioN.—In SE. }sec. 26, T. 16 N., R. 11 E., at ranch house of A. K. Neubert,
6 miles southwest of Stanford, Judith Basin County.

DraiNaeE AREA.—Not measured.

Recorps avAarnasLE.—March 16 to September 30, 1920.

Gage.—Vertical staff attached to upstream corner of right abutment of bridge; read
by A. K. Neubert.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Control at
riffle just below bridge; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.35 feet at 1.30
p. m. June 16 (discharge, 322 second-feet); minimum stage, 0.05 foot March 18
(discharge, 2 second-feat).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous small diversions for irrigation above station.

Recuration.—None.

Accuraocy.—Stage-discharge relation changed by high water on June 16. Rating
curve used from March 18 to June 16 fairly well defined below 150 second-feet;
curve used frorh June 17 to September 30 fairly well defined between 7 and 170
second-feet. Gage read to hundredths once daily except during high water when
it was read twice daily. Daily discharge ascertained by applying gage height to. |
rating table. Records good. .

Discharge measurements of Wolf Creek near Stanford, Mond., dwmg the year endwg )

Sept. 30, 1920.
Date. Made by— 1ouge | i || Date. Made by— ot |caie, -
Feat. Saq.zt. Feet. Sec.-;t.
Mar. 16| C.6, Holdel............ 32.20 5 || Jone 21 | G. HL Bllis......ocnen. 170 |1y
Apr. 15 | W. A, Lamb. .02 2000 8| 74| Taly 16 | C8. Heidell 1111 0| 8
Sime 4 ... dowmme i iIIl 50| 55 30| G.H.Emis, 170 28| 246

a Stage-discharge relation affected by ice.
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Datly discharge, in second-feet, of Wolf Creek near Stanford, Mont., for the year ending
Sept. 80, 1920.

- Day. Mar. | Apr. | May. Aug. | Sept.
5 11 22 13
5 11 19 13
6 11 18 13
6 12 17 13
6 12 17 13
b 12 16 12
[] 17 16 12
6 19 17 12
6 20 17 12
8 19 17 12
7 18 18 11
7 21 18 11
7 23 18 11
7 23 17 n
7 24 17 11
4 7 25 7 11
3 8 24 17 1
2 8 25 17 11
2 8 28 b1 11
4 7 28 17 1n
4 8 29 17 n
4 8 29 17 iy
4 8 29 17 11
4 8 28 17 1
4 8 28 17 11
4 9 29 16 11
4 8 29 16 1
4 9 31 14 1
4 10 29 14 1k
5 10 31 13 11
[N P, 31 ) 3 PN

Monthly discharge of Wolf Creck near Stanford, Mont., for the year ending Sept. 80, 1920,

s

NorE.—Gage not read June 3, July 25-29, 31, Aug. 1, Sept. 5-11, 14, 16, 20, 22-25, 29; discharge interpolated.
‘ Month, .

Discharge in second-feet.

Run-off in

Maximum.

acre-feet.

6
10
31

434
1,410
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MUSSELSHELL RIVER BASIN.
MUSSELSHELL RIVER AT HARLOWTON, MONT.

Location.—In sec. 26, T. 8 N., R. 15 E., at highway bridge 1 mile south of Harlowton,
Meagher County.

DraINAGE AREA.—Not measured.

REecorps AvarLasLe.—July 11, 1907, to September 30, 1920.

Gage.—Chain on upstream side of bridge used since May 24, 1903. Datum lowered
2 feet October 1, 1918. Read by W. G. Yamamoto and Marko Simoff. For
description of older gages see water-supply papers for previous years.

D1scHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Control at gravel bar
75 feet downstream; shifting. )

EXTREMES OF DISCHARGE.—1919: Maximum stage recorded during year ending Sep-
tember 30, 1919, 3.78 feet at 4.30 p. m. March 31 and 9 a. m. April 1 (discharge,
748 second-feet); minimum stage, 1.10 {eet September 10 to 15, stream dry.

1920: Maximum stage recorded during year ending September 30, 1920, 5.43 -
feet at 7 a. m. May 13 (discharge, 1,570 second-feet); minimum stage, 1.14 feet
October 1-5 (discharge, 0.4 second-foot).

1907-1920: Maximum stage recorded, 7.3 feet (corrected to present datum) at
8 a. m. May 27, 1917 (discharge, 4,020 second-feet); minimum stage recorded,
stream dry August 4-11, 1910, and September 11-15, 1919.

Toe.—Stage-discharge relation seriously affected by ice. ‘

Diverstons.—Numerous ditches divert water from Musselshell River and tributaries
above station.

Rrcuration.—None.

Accuracy.—Stage-discharge relation changed during high water in May, 1920. Rat-
ing curve used from October 1, 1918, to May 7, 1920, well defined below 200 second-
feet; curve used from May 15 to September 30, 1920, well defined between 50 and
1,000 second-feet; shifting-control method used May 8-14, 1920. Gage read to
hundredths twice daily. Daily discharge ascertained by applying daily mean
gage height torating table. Records good except during spring of 1920, for which
they are fair.

Discharge measurements of Musselshell River at Harlowton, Mont., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— h(gia . chI;ge. ‘ Date. Made by— hGp S chlgir:e.
1918, Feet. | Sec.-fi. 1920.
Dec. 28 | C. 8. Heidel............ 2.16 89 Oct. 14
Mar. 18-
1919, June 6
Feb. 12 |..... L [/ RO 2.08 73 23
June 14 |..... [+ 1 U 1.76 19.8 || July 27
July 28 |..... L [ Y 1.16 .6
Sept. 25 | Lamb and Heidel...... 1.12 2
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Daily discharge, in second-feet, of Musselshell River at Harlowton, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
1. 269 188 730 287 | 151 4.3 0.6 0.
188 287 1 136 4.6 .6 .
188 368 284 | 124 6.7 .6 .
188 347 269 | 107 7.9 .6 .
188 342 242 89 7.3 .6 .
188 183 . 338 220 74 5.2 ..6 .
188 180 - 322 211 83 4.3 .6 .
188 156 . 273 211 57 3.7 .6 .
188 116 . 205 194 51 3.1 .6 .
186 (] 177 175 39 3.1 .6 X
180 49 ... 162 164 30 2.2 .6 .
177 59 73 149 156 25 1.6 .6 .
172 70 73 149 180 22 .7 .6 .
172 70 73 159 180 20 .6 .6 .
167 61 72 154 172 20 .6 .6 .
162 57 72 )........ 149 180 18 .6 .6 .
149 AT 72 63 141 194 15 .6 .6 .
144 43 76 66 136 208 12 .6 .6 .
134 45 70 70 180 8.2 .6 .6 .
119 47 59 89 226 252 5.8 .6 .6 .
112 49 103 223 302 1 .6 .4 .
105 51 116 220 364 8 .6 .4 N
199 103 53 146 207 330 .0 .6 .4 .
199 91 55 177 207 310 .0 .6 .3 .
199 85 61 188 239 302 .0 .6 2 .
. 199 105 66 167 276 276 . 4 N .2 .
199 125 70 144 310 249 8 .6 .2 .
199 145 89 169 302 5 .6 .2 .
196 165 91 249 287 205 .2 .6 .2 .
196 185 72 390 284 188 .2 .6 .2 .
188 feceeaen.- ¢ 57 670 |........ 172 §........ .6 P2 O
1919-20.
1. : .4 31 291 (1,020 932 71 48
2 .4 51 372 | "888 960 54 54
3 .4 62 322 | 852 932 47 54
4. .4 72 322 673 946 36 54
5... 4 80 360 | 659 946 32 50
8. .7 72 544 | 708 874 26 50
7 4.3 87 816 708 21 47
8 6.4 103 693 | 852 659 24 47
9 7.3 175 670 | 960 603 28 47
10. 8.2 180 705 11,180 568 31 47
11 8.8 204 917 {1,260 534 36 47
12 9.1 214 | 1,330 [1,300 534 44 44
13 9.4 262 | 1,450 |1,200 534 52 42
14. 404 | 1,010 [1,370 480 54 41
15..... 437| “sslra20 | 415 54 38
16 364| 766 (1,320 | 300 54 35
) (O IO R PPN I MR, 273 824 |1,300 390 50 33
18 226 968 |1, 260 37 47 31
19 188 [ 1,000 {1,030 296 46 31
20 183 982 | " 997 274 44 31
21 205 932 | 903 242 41 3¢
22 211 932 | 852 186 41 38
23 172 968 | 924 165 41 42
24 172 | 1,000 | 960 1656 | 38 47
25 167 | 1,080 975 | 146 38 47
2 162 | 1,000 | 997 129 35 44
27 172 932 | 852 126 23 44
28 205 860 1 816 108 - 31 47
29 276 | 1,030 | 852 91 33 46
30 338 | 1,150 ! 924 83 85 46
ES R NSRR N cvveeees] 1120 ool.es 79 42 ...
NoTe.—8i i e relation affected by ice Nov. 24-30, Dec. 19-23, 1918, Apr. 3, 1920; discharge

estimated. t%age read Oct. 14, 1919, to Mar. 17, 1920; discharge not computed owing toiceeffect. Discharge
interpolated Aug. 28 to Sept. 4, 1919,
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Monthly discharge of Musselshell River at Harlowton, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in seeond-feet.
Run-off in
Month, i acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
OctOber. . e i cicevaean e 273 188 228 13, 900
November.. 188 85 156 9, 280
December. . .- 205 43 95.3 5, 860
February 1292 .- 76 59 69.3 1,510
March 17-31............ . 670 63 187 5, 560
. 730 136 263 15, 600
364 156 233 14,300
151 2.2 36.7 2,180
7.9 .6 2.11 130
.6 _ .2 .48 29.5
.4 .0 .17 10.1
9.4 .4 4,32 11
194 37 105 2,920
437 31 195 11,600
1, 450 291 838 51, 500
1,420 659 | 1,010 60, 100
960 79 447 27, 560
7 21 40.3 2,480
54 31 43.5 2,500

WEST CABELESS CREEK NEAR LIVING SPRINGS, MONT.

Locarion.—In NW. } sec. 20, T. 10 N, R. 18 E., at highway bridge at Robert
Anderson’s ranch, 2} miles east of Living Springs and & miles north of Hedges,
Wheatland County, nearest railway station. ‘

DRrAINAGE AREA.—Not meagured. ’

RECORDS AVAILABLE.—April 17 to September 30, 1920.

Gage.—Vertical staff fastened to post on left bank supporting irrigation flume, 500
feet upstream from highway bridge; read by Robert Anderson.

D1sCHARGE MEASUREMENTS.—Made by wading. .

CHANNEL AND cONTRoOL.—Bed composed of gravel. Control at gravel riffle just below
gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.50 foot May 11
(discharge, 10 second-feet); minimum stage, 0.12 foot October 17-21 and 25~36
(discharge, 0.3 second-foot).

Ice.—No data.

Diversions.—None,

REeguraTION.—None.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined below 10 second-feet. Gage read to bundredths twice daily.
Daily discharge ascertained by applying daily gage height to rating table. Recarde

Discharge measurenwnts of West Careless Creek near Lu-mg Springs, Mont., during the
year ending Sept. 30, 1920.

Date. Made by— ke | o, || Date. [ Madeby— 1oRES | s,

Feet. | See -/t ’ Eeet. Sw.{t.

Apr. 17| W. A. Lamb........... 0.48 June 23 | G. H. Ellis............. 0.83 kS
June & f.e.@0iieraniinnaan.. .37 45 ..
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Daily discharge, in second-feet, of West Careless Cresk near Living Springs, Mont., for tkc
- year ending Sept. 30, 1920.

Day. Apr. | May. June.| July. | Aug. | Bept. Day. Apr. | May.{June.| July.| Aug. | Sept.
7.4 49} 4.0} 2.4 08| l_g ................ &84{ 2.7({.3.3( 07 0.4
841 4.9 40| 2.4 N BN i OO, 84| 60| 2.7 3.0 N .3
7.9 4.8| 3.3[ 2.2 .8 { 18... 6.9] 88} 2.71 3.6 .0 .3
7.4 49| 40| 2.1 N | S 6.5 4.9 2.7| 3.6 .6 .3
74| 49| 3.6 1.8 B 200, 8.4 43| 27| 3.6 .6 .3
69| 49| 3.3 L6 64121 74| 48] 2.7 3.6 .6 .3
65| 49 3.3 1.4 .6 89| 49/ 3.0| 3.6 .6 .4
7.4 49| 3.3 1.4 .6 6.9 49 3.3 3.6 .6 .4
7.4} 46| 4.0 1.4 .6 6.9 49 3.3 3.6 .6 .4
84| 43| 4.0 1.4 .6 55| 4.9 3.6 3.8 .6 .3
10 3.6} 40| 1.1 .6 55| 49| 40| 3.0 .6 .3
9.3 3.6 40| 1.1 .8 6.5 49 52 3.0 N 3
84| 3.6 40| 11 .6 7.4 497 5.2 2.4 7 .3
84| 3.6| 4.0 .8 .8 55| 49| 46 2.4 W7 .3
7.9 2.7] 3.6 7 .4 6.0 4.3| 4.0( 2.4 .6 .3

...... 4.6 .....] 2.4 R S,

Monthly discharge of West Careless Oreck near Living Sprmgs, Mont., for the year endmy
Sepi. 30, 1920,

Discharge in second-feet.
Run-off in
acre-feet.

Month,
Maximum. t Minimum. | Mean.

192
395
233

-

212
65.
21.

923

FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Location.—In NE. % sec. 19, T. 12 N., R. 25 E., at Flatwillow Land & Livestock
Co.’s ranch, 12 miles above Flatwillow, Fergus County.

DRAINAGE AREA.—About 195 square miles (measured on 1916 map of Fergus County}.

Recorps AvAamLABLE.—April 17, 1918, to September 30, 1920. From May 1, 1911, to
April 17, 1918, at former station 4 miles downstream and below headgate of canal
of Flatwillow Carey Act project.

GagE.~Vertical staff at right bank just above private bridge; read by F. W, Henkel.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading. .

CHANNEL AND coNTROL.—Bed composed of earth and gravel. Low-water control at
gravel riffle 20 feet below gage; may shift during high water. Fence just below
control catches drift, causing slight backwater effect after each high-water petiod.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 2.80 feet 7.30 p. m. June 19 (discharge, 128 second-feet); minimum
stage recorded, 0.60 foot 5 p. m. June 25 (discharge, 2.9 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.50 feet
J uly 5 (discharge estimated from extension of rating curve, 459 second-feet;
minimum stage, 0.92 foot January 20 (discharge, 11 second-feet).

1911-1920: Maximum stage recorded, 9.0 feet, estimated by observer at old
location June 4-11, 1917 (discharge, 454 second-feet in creek and 500 second-feet
additional in canal); minimum stage recorded, 2.1 feet at old location Septem-
ber 3, 4, 1912 (discharge, 1.0 second-foot).
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Ice.—Stage-discharge relation seriously affected by ice.
Diversions.—Several small diversions above gage. :

REGULATION.—None.

Accuracy.—Stage-discharge relation affected by débriscollected on fence below con-
trol during high water. Standard rating curves well defined; applied indirectly
during greater part of period. Gage read to hundredths once daily, except
during spring when it was read twice daily. Records fair.

Discharge measurements of Flatwillow Creek near Flatwillow, Moni., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— hﬁg& Date. Made by— : ch’;’fg&
Feet. 1919, Sect.
al. 80 3| Oct. 15| C.S. Heidel............ 16. 4
1920.
1.35 3 || Mar,19|.....do 22.3
124 9 || June 25 106
.57 8| Tuly 27 48.0

¢ Stage-discharge relation affected by ice.

Daily discharge, in 8econd-fee:;u¢1)f Flatwillow Creek near Flatwillow, Mont., for the years
i

ng Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dee. | Jan. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
46 46 79 30| 11 5.6 6.8 4.8
47 46 68 2T 10 4.8 6.4 6.0
46 43 68 27 7.6 9.1 9.7 6.0
48 42 58 27 7.0 6.8 9.1 6.0
47 48 52 37 7.0 6.8 9.1 6.0
46 46 48 29| 541 6.8 0.7 6.0
43 44 47 29 34| 11 9.7 6.0
46 42 44 29| 3.8 68| 91 6.0
46 41 42 27| 50| 68| 10 6.0
43 43 41 27| 46| 68| 91 6.0
43 4 39 27| 4.6 .68 9.7 6.0
42 47 39 28| 38.4| 68| 91 9.1
42 46 37 20 3.4| 68| 85 9.1
40 46 40 30| 3.4| 68| 7.9 9.1
40 4 39 29| 3.8| 64| 7.3 9.7
4 43 42| 46| 85|....... 39 29| 42| 6.4 6.8 9.7
47 44 43 47| 35 |....... 39 30 4.4 6.8 6.8 9.7
4 43 42| 41| 35 |....... 39 30 3.0 6.8 6.8 9.7
46 41 42 39 38 39 29 | 128 6.4 6.8 9.7
46 42 41 36 40 28 91 6.4 6.8 9.7
44 43 41 41 40 27 4.8 6.4.] 6.8 9.7
4 47 41 39 | 41| 41| 27| 48| 64| 64| 12 -
46 53 48 4 | 42 41. 2| 48| 68| 68| .12
43 54 4 39 | 42 41 2 48| 7.9| 68| 12
46 5| 42 59 36 2| 29| 68| 64| 12
43 54 40 46 38 2] 32| 68| 64| 12
43 53 35 41 42 30 24| 3.2| 6.8] 6.4 13
42 52 30 41 46 30 22 3.6| 73| 64| 14
43 '50 25 4 56 32 2| 32! 79| 56| 17
43 49 23 37 79 32 3.2 73| 52| 17
43 90 7.3 4.8

ot s
jaryen)
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Daily dwcharge in second-feet, of Flatwillow Creek near Flatwillow, Monl., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
113 152 75 24 28
121 152 74 171 28
127 155 73 12 | 28
127 133 73 18 23
145 120 459 .22 26
190 116 33 26
217, 113 138 33 26

115 125 34 26 .

248 120 110 23 4
263 122 98 18 24
329 130 87 23 24
315 132 90 26 24
341 119 90 24 24
356 118 92 24 24
a32 105 8 22 24
316 102 78 24 24
300 112 86 14 4
206 170 79 18 24
296 230 76 19 24
284 162 76 19 4
284 113 73 18 24
268 105 73 19 24
253 105 70 19 24
230 106 67 19 27
208 113 60 20 27
200 120 53 20 27
200 110 46 18 26
155 9 44 18 26
162 94 44 28 26
178 | ~ 87 35 28 26
....... 27 29 |.......
NoTE.—S ge relation affected by ice for periods for which no discharge is given; gage read

daily but not computed.

Monthly discharge of Flatwillow Creek near Flatwillow, Mont., for the years emlmg Sept.
80, 1919 and 1920.

Dischargein second-feet.

Run-oft
Month. in
Maximum. | Minimum. | Mean. acre-feet.
~1918-19.
48 40 44.3 2,720
54 41 46.3 2,760
48 23 41.2 2,530
54 37 41.7 1,410
42 32 36.2 | 1,580
90 36 50.6 1,300
79 30 43.2 2,570
37 n 26. 6 1,640
128 2.9 9.02 537
11 4.8 6.95 427
10 4.8 7.52 462
17 4.8 9.37 558
17 12 14.6 -637
57 36 48.6 268
186 35 89.0 5,300
355 113 234 14,400
230 87 124 7,380
459 27 93.2 5,730 .
34 12 22.0 1,350
28 24 25.4 1,510
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MILK RIVER BASIN. )
SOUTH FORK OF MILE RIVER NEAR INTERNATIONAL BOUNDARY.

Locarion.—In NW. % sec. 29, T. 37 N., R. 9 W., at Richard Croff’s ranch, just above
Kennedy Coulee, Glacxer County, 5 miles south of mternatlonal boundary, and
30 miles northeast of Browning.

DRAINAGE AREA.—288 square miles (measured on topographic map).

Rrcorps AvaraBLE.—April 28, 1905, to September 30, 1920.

GaeE.~Stevens continuous water-stage recorder reinstalled October 13, 1917, on
left bank 400 feet below site of water-stage recorder used since April 13, 1913.

DiscEHARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wading.

OHANNBL AND CONTROL.—Bed compesed of clay and small boulders. Growth of
aquatic plants affects stage-discharge relation.

BXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, April 1 (dlscharge, 326 second-feet); no flow Auguet "
1-8 and August 18 to September 2.

Maximum stage during year ending September 30, 1920, 4.27 feet at 8 a. m.
April 27 (discharge, 886 second-feet); minimum stage, 1.17 feet October 1 (dis-
charge, 0.4 second-feet).

1905-1920: Maximum stage recorded, 15.4 feet June 6, 1908, determined from
high-water marks; flood width 850 feet; flood cross section about 2,600 squatre
feet (discharge not computed); no flow August 1-8 and August 18 to September
2, 1919.

Ioe.—Stage-discharge relation affected by ice.

Diversions.—None. -

ReguraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve used during 1919
well defined below 100 second-feet. Curve used from April 21 to June 30, July 8
t0 29, September 19-30, 1920, well defined below 650 second-feet; shxftmg~contwi
method used for remamder of year. Opetration of water-stage recorder satisfactory
except as shown in footnote to table of daily discharge. Daily discharge ascer-
tained by applying to rating table mean daily gage height obtained by inspection
of recorder graph. Records good for 1919 and fair for 1920.

OoorErATIoN.—Station maintained in cooperation with Reclamation Service, De-
partment of Interior, Canada.

Discharge measurements %South Fork of lek River near international boundary, during
years ending Sept. 30, 1919 and 1920.

~

Dis- Gage | Dis-
Date. Made by— h%iﬁ. charge. | Date. | ~ Madeby— heﬁxt. charge.
Sec.ft. 1919. . Feet. | Secft.
18.6 || Sept. 9 C.F.Corbettea......... 1,14 02
20,04  30|..... L [ DO nessoas 1.13 .06
21.0 || Oct. 24 O, H. Hoovera .. 2L31 38
16.6 || Nov. 12 | W, A, Lamb.. .| L2 1.9
8.2 15.| O, 'H. Hooyer.. b1.27 2.7
Dec. 6 Hoover and McLeana..| 51.30 ‘3.4
24 | H.J. McLean.......... 51.49 | 15.8.

2.8 .

11.0 ) .
18.2 51.50 12.5
85 b1.53 16.1
1.5 b1.53| 1.5
21.1 41.55 17.6

55 b2:10 72

47.0 2.60 | 172
72 3.61 | 568 -

97 2.98 | . 290

49.0 2.01 %
15.3 C1.64 20. 0
21.0 i.48 %3
.3 1481 13.3

.2 1.60 3
.8 ‘1.45 2.8

a Engineer, Reclamation Service, DepMment of Interior, Canada.
b Stage-discharge relation affected by ic
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Daily discharge, vn second-feet, of South Fork of Milk River near international boundary,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19. )

13 12 2.8] 1.0| 2.0 249 68| 53 4,00 0.00| 0.00

12 12 3.0 1 2.0 238 66| 53 3.30 .00 .00

13 4.0 11 2.0 187 75| 55 1.20 .00 .10

21 14 40| 10 2.0 156 45 1.20 00 .35

27 16 5.0 80| 20 106 61| 36 .54 .00 .25

21 18 - 501 10 2.0 95 69| 30 .35 00 40

14 17.4 7.0 8017 2.0 76 75| 27 - .40 .00 .50
19 16,6 8.0 9.0 2.0 74 11| 25 .45 00 .50
27 12.0 720, 11 2.0 61 140 | 24 .40 .10 .30

24 10.0 7.0 11 2.0 61 175 | 24 .50 .15 .25
22 8.0 7.0 80! L47 55 160 | 22 1.20 .10 .40
10.8 8.2 5.0 8.0 L5 85 100 | 23 .50 .20 .35
6.0 8.0 3.0 80! 20 58 18.8 .50 .16 .50
11 8.0 3.0 851 -2.0 53 76+ 17 .54 .15 50
21 8.0 5.0 8.0 L0 53 68| 16.2 .54 .25 .50

10.0 8.0 5.0 8.0 40 50 85| 17 .54 .15 .50
10.8| 80| 80| 80| 50 50 63| -21 .50 | .05 .45

9.6 80 110 80} 6.0 70 581 179 1.20 .00 .35

10.0 7.0 13 7.0 6.0 102 521 17 -1.55- 00 .25
9.6 7.0 10 6.0 80 87 49| '13.2| .54 .00 50
2k...... P 24 9.0 6.0| 12 50412 80 501 10.2 .50 .00 1.2
22. \23 9.6 6.0] 12 4.0 15- 68 49 9.5 .50 00(- 50
23 22 10.0 6.0 14 4016 66 47 8.4 - .50 .00 45
24 21 6.0 5.0 18 4.0} 18 66 47 7.3 50 .00 .50
25. 20 6.0’ 50 2 4012 72 46 6.8 .50 .00 .50
26. 20 60| 850 20 30i21 76°1 441 6.2 .40 0B 1.56
7. 17 7.0 40| 20 30|24 82 39 4.6 .35 .00 1.90
28. 18 8.6y 40| 18&2| 30|31 73 37 33| .30| .00} L5b
29. 10.0 | 40 ' 80 461! 3.3| .20 .00 .54
30... 12.0 4.0 78 53 381 .10 . .30
31 3.0| 6 |....ofwm3 ... 55 {eeennnn 2051 .00 feenenas

169 | 54 22

186 | 47 18,1 | ‘18.8

181 42 17.4 17.5

161 42 17.4 16,1

150 | 43 6.1. | 16,1

141 4“4 18.8 15.4

138 | 42 6.8 | HM.7

132 36 17.5 12.7

446 | 150 34 18.1 1.6

27 18.1 | 1L1

9.0 141 24 19.5 1.1

30 138 | 40 24 1.1

35 134 124 25 .1

26 128 97 20 ni

20 126 59 17.5 .1

15.0 126 45 16.1 1.1

12.0 563 | 128 38 11.6 10.6

9.5 632 | 134 30 L1 9.5

6.2 494 1 122 | 30° 1.6 7.4

7.3 390 | 105 30 12.7 7.4

- 4.6 366 | 95. {307 13.4 7.0

6.8 3001 88 " {30 13.4 7.0

5.6 |. 253 + 93 30 13. 4 7.9

3.2 250 | 96 27 12.7- | 10.0

2431 8 22 12.7 9.5

P 76 |21 13.4 8.5

210 70 1184 116.8 [. 9.5

2051 68 21 4.7 9.5

194 | 66 18.4 [12.2 10.0

181 61 20 15.4 10.6

166 |....... 21 ceeeene

Note.—Stage-discharge relation affected by ice Nov. 13, 1918, to Mar. 28; dischar%‘: computed from dis-
charge measurements, tempera ture records, observer’s notes, and comparison with flow of North Fork
of River and Milk River at Milk River, Alberta. Braced figures show estimated mean discharge
for periods indicated: based on comparison with flow of Milk River at Milk River. Discharge, July 8-29,
1920, based on record of flow at Buck’s ranch, 8 miles upstream.

102724—23—wsp 506——7 )
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Monthly discharge of South Fork of Milk River near international boundary for the years
ending Sept. 30, 1919 and 1920.

€

Dlschafge in second-feet.
MOllih. Run-off in

-acre-feet.
Maximum. | Minimum. | Mean.

1918-19.

QLD 1 eeensaneneeeranemeaeneansesennenesenanannen 24 13 19.8 . 1,220
November ............................................... 27 6.0 13.4 797
18 3.0 8,75 538

20 2.8 9.90 608

11 3.0 7.41 412

173 . L0 17.5 1,080

249 50 89,4 5,320

175 36 69.9 4,300

155 3.3 | 20.6 1,230

4.00 .05 . 769 47.3

.25 .00 042 2.

1.90 ©.00 .531 31.6

249 .00 | 2L5 15,600

35 .4 | . 814 501

81 | 183 47 -8,270

632 166 881 23,400

186 61 121 200

) 124 | 18.4 | 383 2,360

August..... T 25 11.1 16.3 1,000
September. ...ovicieiediarianarannnnns eeeeieenmeenianann 22 7.0 1¥e 690

. - - Y
MILK RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY.

LOCAT!QN —-In NE. }sec. 6, .37 N, R. 9 E,, a.t mtemational boundary 30 miles
north of Rudyard, Hill County.

DRAINAGE AREA.—2,514 8quare miles (measured by Reclamation Serwce Depart-
ment of Intenor Canada).

RECORDS AVAILABLE.~April 1, 1913, to September 30, 1920. From. August. 7, 1909,
to 1912.station maintained bv Reclamation Service, Department of Interior,
Canada.

Gaeg.—Stevens continuous vater-stage recorder on left bank used since September
14, 1918; read by Frank Gallovay. For description of older gages see water-
supply papers for previous years. -

CHANNEL AND coNTROL.—Bed composed of sand and gravel. Control at riffle formed
by large boulders; shifts frejuently.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year ending September
30, 1919, 2.62 feet at 10 p. m. May 12 (discharge, 789 second-feet); minimum
discharge recorded 20 second-feet December 14, Lower flow probably occurred
during winter but discharge was not computed.

Msximum stage recorded during year ending September 30, 1920, 4.95 feet at
2 a. m. May 10 (discharge, 3,500 second-feet); minimum stage, 0.44 foot Septem-
ber 30 (distharge, 11.2 second-feet). T.ower flow probably occurred during wintet,
but discharge was not computed.

1909-1920: Maximum stage recorded, 9.60 feet April 9, 1917 (discharge, 4,860
second-feet); minimpm stage, channel reported dry August 3-17, 22, and 23, 1914,

Ice.—Stage-discharge relation affected by ice.

Diversions.—None. »

RecuraTion.—Flow materially increased by water from St. Mary canal during period
from May to August.
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Accuracy.—Stage-discharge relation not permament. Standard rating curve well
defined, applied indirectly. Operation of water-stage recorder satisfactory. ex-

cept as shown in footnote to table of daily discharge.

fair for 1920.
CooperaTioN . —Station maintained in cooperation with Reclamation Servxce De-
partment of Interior, Canada.

v

Records good for 1919 and

Discharge 'measure'menm of Milk River at eastern crossing of international boundary dum'ng
the yedrs-ending Sept. 30, 1919 and 1920.

- - “Gage | Dis- | Gage | Dis-
Date. Made by— heigit. charge. | Date- Made by— het charge.
~JFect. |-Sec.-ft 1919, Feel. | Sec.f6.
0.73 45 || Sept. 2¢ | R. F. Edwards..... . Lo9 105.
.78 15 % | Edwards and Tutt) .96 83
.66 26 || Oct. 4 | Tuttleand Edwards <93 80
e .95 20 . %| W.8, McDonald ., .92 67
, “23 | A ca.8| 360
( ] e .97 143
Jazi. 30 |..... 0. et ‘e 1.63 31 ik L.
Mar. 28 LA % 2.30 33 . ,
Apr. 7 . 1.79 . 365 a 4,35 34.0
. 8 . 1.66 |- 295 e 3.41 175
8 1.63 290 a 3.89 262
9 2143 ], 232 a 424 370 -
12 '1.38 217 e 4.6l 568
2 e 2t 77 a3.75| 657
L2t 921 108 2. 50 845
30 "1.87 274 1.91 459
May 10 ©2.28 461 2,33 593
28 . 2.08 359 2.42 556 ..
29 2.09 419 2.46 532 .
June 20 2.03 379 2.32 491
25 192 325 2.44 378
28 1.9 357 2.31 | 439 .
July 8 - 1.86 330 ‘1.59 242
18 1.86 |- 308 1.26{ 13t
22 1.9 319 4 1.18 109
2 L9i| .. 30t 5 106 90.
29 % 91 311 71 . .95 64
30 . .92 316 9 .81 60
Aug. 8 . E, Jones....... - 2:00 344 11 .78 4.0
21 | Tattle and Jones.. 1.96 310 12 .74 52
23| B. E. Jones....... 1.98 321 14 | 0. 8. Price............ .70 - 38.0
Sept. 20 | R. F. Edwards........ _).17 117 18..... (s 1 P .56 25.0

& 8tage-dischargerelation affected by ice.
b Engineer, Dominion Water Power Branch,
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Daily discharge, in second-feet, of Milk River at eastern crossing of international boundary,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. ,
43 40 183 264 | 449| 39 355| 351
43 39 336 286 455 385 387 351
4 37 490 339 456 359 359 355
44 37 614 371 467 355 375 355
44 37 527 420 473 351 371 383
4. 3 439 437 473 351 380 371
4 35 349 415 461 359 355 367
44 35 208 390 431 336 331 363
43 34 230 371 420 331 343 359
42 32 224 415 513 331 343 313
43 508 443 339 355 286
42 28 216 647 437 363 356 277
42 26 200 664 425 351 355 286
42 26 184 585 405 343 339 238
40 174 485 405 324 205
© 40 164 455 395 321 191
39 155 349 455 331 317 158
37 146 443 420 321 139
36 124 431 390 313 321 122
36 102 420 380 324 313 114
35 90 410 363 324 313 110
46 33 78 395 359 321 317 102
49 102 385 363 310 317 104
T 44 110 380 339 317 104
50 121 375 324 313 317 104
52 121 367 335 31 324 100
50 160 359 367 31 324
46 212 359 363 328 93
44 264 | © 420 390 310 339 89
43 273 455 395 310 347 a3
L > 21 IO PO 467 |....ee oo 328 851 [eevvennn
L. J 300 1,968 59 499 473 187
91 |........ 250 | 2,194 578 506 467 158
87 leveeenan 200 | 1,766 563 485 467 126
8l ........ 180 | 1,339 548 461 455 98
83 | 180 912 520 485 425 87
79 |eeeennn 180 455 555 467 410 76
I I 175 990 555 485 410 61
[ 3 O 262 | 1,154 555 520 420 61
b {1 P, 290 | 1,89 548 608 437 a3
56 |........ 370 | 3,400 492 623 437 55
66 2,994 485 593 420 46
91 2,636 499 492 431 50
63 2,307 | 499 506 | 443 43
91 |. 1,978 485 534 43 36
89 1,672 492 570 | 420 35
98 |. 1,368 548 593 420 34
93 1,288 | 473 680 | 415 29
93 21 485 680 431 25
85 1,134 513 563 405 22
79 |. 1,057 506 499 455 22
79 1. 990 527 455 461 18.0
66 |. 765 485 479 455 16.0
36 |. 555 527 585 443 16.0
33 |. 529 563 563 425 16.0
30 504 467 578 420 16.0
27 479 492 506 390 16.0
24 .. 437 520 492 306 19.0
21 |. 431 485 506 252 15.0
19 1. 43 506. 499 225 12.6
17 |. 499 520 485 258 11.2
15 555 |coeunenn 492 220 |eeeienan

Nore.—Braced figure shows estimated mean discharge for period. Gage not read on following dates:
Nov. 12, 1918, Apr. 5, 6, 10, 11, 13, 15-17, 19, 21, Oct. 24-27, 29-31; Nov. 2-3, 5, 9-10, 12, 14-16, 18-21, 24-25,
26-28, 30; Dac. 1-2, 5, 7, 10-13, 15, 17-20, 22-23, 25-27, 29, 31, 1919; Jan. 1-29: Feb. 1, 3-6, 9-12, 14-15, 17-19,
21-22, 24-26, 28-29; Mar. 1-10, 13-22, 24, 26-28, 30-31; Apr. 1, 3, 5-6, 14, 19, 24, 26-28; May 3-5, 13, 15, 17-19,
24-25, 30; June 2, 3, 7, 1920; discharge mterpoflated. Discharge Apr. 14, 1919, estimated.
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Monthly discharge of Milk River at eastern crossing of international boundary; for the
years ending Sept. 80, 1919 and 1920.

Discharge in second-feet.
' o Run-off in
Month. acre-feet.

Maximum. | Minimum. | Mean. -
1918-19. .

52 35 13.0 2,640
40 26 33.3 1,980
614 - 78 230 13,760
66 264 425 26,100
513 324 412 24, 500
390 306 - 334 '20, 500
380 313 339 20, 500
371 89 T 13,000
98 15 64,5 3,970
3,082 175 043 56,100
3,400 431 1,200 79,300+
593 467 519 30,900
680 455 | -532 32,700
473 220 404 24,800
187 S1L2 9.0 2,920

IILK RIVER AT nm, MONT.

LocatioNn.—In SW. 1 SW. -}sec 4» ’l‘ 32N, R. 16 E at hlghway bridge at Havre,
Hill County.

DRAINAGE AREA.——Not measured

REcORDS AvAILABLE.—May 15, 1898, to September 30 1920, - . ’

Gace.—Chain fastened to upstream rail of bridge;read by Stephen O’Nea.l and
others. Owing to shifting of river bed, it has often been necesssry to'move gage
from one end of bridge to other, but datum has-not been changed except on July
13, 1920, when gage was moved to upstteam side of bridge and datum loweréd
4.00 feet. From July 21 to September 30, 1919, staff gage on right bank 20 feet
below bridge and at same datum as chain gage was read. ’

DiscHARGE MEASUREMENTS.—Made from highway bndge or by waximg

CHANNEL AND cONTROL.—Bed of stream composed of fine gravel and sand; shtfts
frequently. No well-defined control. Banks are overflowed at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 7.60 feet May 13 (discharge, 636 second-feet); minimum discharge re-
corded, 4.3 second-feet on March 22.

Maximum stage recorded during year ending September 30, 1920, 10.85 feet
April 22 (discharge, 3,660 second-feet); minimum stage, 5.58 feet November 10
(discharge, 10.5 second-feet).

1898-1920: Maximum stage recorded, 17.2 feet March 12, 1916 (discharge not
computed); minimum discharge, channel dry, July 16-18, 1898, August 16-20,
1904, July 25, August 18-26, 1905, November 16 to December 31, 1906, July 28 to
September 14, 1910, and July 29 to August 22, 1914.

Ice.—Stage-discharge relation seriously affected by ice; discharge not computed
owing to insufficient data.

Drversions.—None.

ReeuraTion.—During 1919 St. Mary canal diverted into Milk River 106,000 acre-feet
between April 22 and September 30; during 1920 it diverted 72,000 acre-feet
between May 25 and August 31.

Accuracy.—Stage-discharge relation shifted frequently. Standard rating curve
fairly well defined in 1919 and well defined in 1920; applied indirectly during
greater part of time. Gage read to hundredths once daily during 1919 and twice
daily during 1920. Records good.
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Discharge measurements of Mdk River at Havre, Mont., during the years ending Sept. 30,
-'1919 ‘¢ndd1920.

Gage | Dis- Gage ! Dis-
Date Made by: height. | charge. || Date- Made by~ height. | charge.
Feet. | Sec.ft. 1919, Feet. | Sec.ft.
4.51 36 |l Sept.23 | R. F. Edwards....... 6.07 )
a5.23 15.9 29 Tuttle and Edwal‘ds 5.97 7
Oct. 7 |-.aedOueeeeineniiiiia... 5.87 64
Nov. 5| R.F. Edwards... ..| 5.58 10:5.
5.23 8.9 .
5.40 4.3 1920. ‘
.| 7.29| 493 Jan. 8| W. A Lamb........... a5.30 8.5
| 6.74 331 Mar. 13 . Ed 27.45 502
17 | R. F. Edwards.,.......| .6.37 217 22 Tuttle and Edwards. 210.38 | 1,220°
23 | Edwardsand Tuttle...| 5.79 105 27 d 28.32 {1,120
30 | Edwards and Parker .| '5.90 154 Apr. a8.25 | 220
May 6.30 210 9.45 | 2,150
.6.44 | 220 . 8.30 | 1,170
.7.30 | 501 10-38 | 3,110
7.05 427 May 8.32 (1,120
7.24 526 9.58 | 2,240
7.00 401 7.89 581
-6.94 390 7.52 483
7.05 411 June 7.62 553
June 7.10 416 7.52 556
6.94 347 7.96 847
AR | 1R
© §90-. 303 2ot .
July 7.00 | 371 July 7.53| 445
B 6.25 203 13 8.30 995 .
8:78 304 3.774] 428
8.72 | 250 3,721 480
6.76 | 266 3.80 | 455
6.81 [ 265 Aug. : 3.65( .31
6.65| 276 | 3.7 407
Aug.°1 ... -4 AN 2 S8l @
A o . . . 3.
"‘ 6.5’; 285 | Sept. 3.221 251
-8.85 208 . B 2.68 148
6.66 300 2.56 116
. 2 6.72| 301 2.38 01
Sept. 8.59 | 180 2.19 58
20 6.28 143 - 2.10 31.2
6.12 128 2.04 23.4

o Stage-discharge r elatxon alt{ected by ice,

b Engineer, United S
cE

+3

ngineer, Department of Interior, Csnada
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Daily discharge, in second-feet, of Milk River at Huvre, Mont., for the years ending Sept,

30, 1919 and 1920.

Day. Oct. |''Nov. | Dec. | Jan. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1 211 384 367 295 310

227 418 313 315 295

227 384 205 315 302

240 418 288 343 . 302

310 400 285 . . 3290 802

407 400 285 302 318

402 .367 . 305 315 -3

459 349 288 310 330

393 349 280 315 358

. 393 846 | . 283.{ 310 315

448 893 288 310 302

492 463 | . 278 310 310

686 407 283 290 310

591 355 302 290 |- 244

. 506. 370 208 302 ' 208

504 349 283 285 176

526 .307 269 276 170

522 321 . 287 267 167

492 305 253 2711 142

444 343 262 200 138

4405 315 255 298 112

400 313 269 302 110

370 3156 267 202 98

370 205 262 290 98

343 200 | - 202 2951 90

346 206 2744 292 ( 82

390 302, 26| 200 80

3551 308 ‘278 298 kil

334 3021 280 310 T

155 441 328 283 308 68

Ll 4l il 288 | ¢ 813 1........

. 850 {. 1,920 4256 434 357 246

700 | 1,830 621 429 364 209

540 1,640 628 408 32 m

380 | 1,100 666 420 380 169

220 | 1,530 506 415 404 155

290 531 628 420 404 147

B0 370 634 29 01 122

43 430 803 602 434 413 122

3 l........ 150 500 | 1,410 542 429 422 103

31 [ee.... P P A vees| 200 572 | 2,150 554 455 413 93

87 200 79| 3, 531 520 22 ki

48 300 666 | 2,610 560 | gg 445 62

50 500 1,060 | 2,220 602 470 58

41 850 861 | 2,050 666 480 465 48

59 1,600 1,460 | 2,080 803 404 470 31

49 2, 500 2,210 | 1,910 800 475 450 22

49 2; 300 2,080 | 1,360 79 431 440 21

55 2,100 | 2,100 - 980 861 413 400 20

55 2, 600 1,720 | 1,270 653 524 413 20

55 , 300 1,370 | 1,080 768 540 422 25

82 1,000 1,170 965 506 490 422 15

68 1,200 | 3,660 958| 560 440| 409 20

20 1,000 . | 2,500 | 846 578 | 422 413 18

{2,000 1,850 608 548 422 409 26

1,360 500 554 | 502 391 30

875 572 542 485 387 23

950 596 486 445 301 24

1,020 539 455 422 353 18

b 1,060 481 455 391 306 14

1,470 470 415 364 254 13

........ 450 |...oc... 368 231 |eeeennn.

NoTe.—8t:
1919 to Apr.

computed

mcharge relation affected by ice from November, 1918, to March, 1919, aud tmm Oct. 24,
dmharge for greater art of ice period not computed.
ed mean di arge for period indicated. Discharge Mar. 9 to Apr. 9, 1920,

res show

ischarge measurements and observer’s notes.
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Monthly discharge of Mik River at Hu%, Mont., for the years. ending Sept. 30, 1919
and 1920.

Discharge in second-feet.
Month. Run-off 1‘11

Maximum. | Minimum.| Mean.

1919,

s§§§§§§:

-3
£
8

MILK RIVER AT MALTA, MONT.

Location.—In NW. 1 sec. 17, T. 30 N, R. 30 E,, at old highway bridge at Malta in
Phillips County.

-DRAINAGE AREA.—Not measured.

REecorps Avamasie.—July 31, 1902, to September 30, 1920. :

Gage.—Chain fastened to gusrdraxl on downstream side of bridge; read by employées
of the United States Reclamation Service,; Thée gage has been moved several
times to different points on bridge, but datum was not changed.

‘D1scHARGE MEASUREMENTs.~—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed. of stream composed of gravel. Partial control at
gage at low water but the principal control is formed by a bar ar ridge that pro-

. ducesa nfﬂe half a mile below the gage. Shifts during bigh stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-

’ tember 30, 1919, 4.70 feet April 6 (discharge, 1,760 second-feet); minimum stage -
0.96 foot July 17 (discharge, 5.6 second-feet).

Maximum stage recorded during year ending September 30, 1920, 11.18 feet
at 430 p. m. March 24 (dlsch;arge 5,460 second-feet); nrinimum stage, 0.94 foot
November 4 (discharge, 4.0 second-feet).

1902-1920: Maximum stage recorded, 20. 7 foet at 8 2. m. March 27, 1918 (dis-
charge, 11,500 second-feet); nd‘How during periods in 1904, 1905, 1906, and 1910.

“Ice.—Stage-discharge relation seriously affected by ice. Station discontinued during
winter. ‘ e

Drversions.—Entire run-off from drainage hasin above does not pass the station for

’ seven irrigation canals used to ifrigate about 25,000 acres of land, divert water
from Milk River and its tributaries between Havre and Malta. The United
States Reclamation Service has constructed a diversion dam at Dodson, about
17 miles above the station, which will-eventually divert water to irtigate about
108,000 acres in Milk River valley. East of Malta two canals are nearing com-
pletion, one on each side, the combined capacity being 1,000 second-feet.

REeaurATiON.—Part of flood flow is diverted into Nelson reservoir and held for use in
irrigation.
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Accuracy.—Stage-discharge relation changed during winter; affected by ice during
winter. Well defined rating curves used as follows: October 1 to December 22,
1918; March 30 to November 5, 1919, and March 22 to September 30, 1920. Gage

" read once daily to hundredths except for period March 15 to April 15, 1920, when
two readings daily were obtained. Daily discharge ascertained by applying
gage height to rating table. Records good.

Discharge measurements of Milk River at Malta, Mont., during the years endmg Sept 30,

1919 and 1920.

" Date. Made by— hgi’;iet. ch]:);ir:e. Date. Made by— hﬁiﬁe& ch]iri:e.
1918 Feet. | Sec.ft. 1920, Feet. Sec.-&‘.)

Oct. 1|B.E.Jones.ooocuue.... 1.33 31.7 || Mar. 29 Tnttle and Smith... e7.81| 3,
Apr. 9 |eee@0icueineninnnsnnn. 1.50 127
1919, 16 Edwuds and Tuttle.,.; 4.01 1,280
Apr. 18 | R. F. Edwards. ..,....| 1.32 37.8 19 | H. K. Smith........... 5.74 2,220
18 |..... i [ P 1.30 36.1 26 | A, H, Tuttle........... 7.3 3,050

« Stage-discharge relation slightly affected by ice jam below bridge.

Daily discharge, in second-fest, of Milk River at Malta, Mont., for the years ending Sept.
30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
35 61 55 308 14 36| 20 - 14 34
43 9 55 825 23 32 18 14 36
172 8 55 .. 860 24 32] ‘16 16 13
220 79 55 1,000 36| 32| 1 20 18
206 79 58 (. 895 36 29 13 27 25
244 7 58 1,760 48 27| 13 4 27
332 79 58 1,000 62 25 13 38 32
348 83 58 252 . 21} 14 36! - 34
316 86 58 804 56 21 13 43| 1,120
284 79 58 1,040 48 25| 14 4| 1,220
398 75 3 556 4 29 9.6 41 332
324 79 49 156 27 41 14 38 83
166 83 58 340 56 8 13 36 38
98 75 58 |. 107 207 34 i3 29 32
7. 75" 58 62 43 23 14 25 27
86 75 55 |. 54 21 23 14 25 23
90 75 52 51 25 23 5.6 27 23
86 72 46 35 36 23 9.6 29 23
86 68 - 43 25 59 14 13 29 25
86 55 43 23 46 18 14 32 29
79 38 21| 14 21 21
68 25 25 14 29 27
75 25 | 16 2! 18
68 25 161 "14 29 16
79 25 16 12 41 14
83 27 16 13 36 13
&3 27 181 14 29 n
79 51 20 16 .29 13
ki 46 21 13 29 14
83 34 21 16 29 16
61 36 leaeennn 18 36 [orenenn
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Daily dwckarge in second-feet, of Milk River at Malta, Mond., for the years ending Sept. 30,

1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,550 | 223 126 76| 246
1, 550 223 122 70 183
1,550 | 331 714 65 1
1,610 170 596 73 101
2,710 126 308 65 98
2,280 | 126 140 73 104
1,890 140 114 68 101
1,420 192 192 98
1,330 167 586 98 88
1,060 159 557 133 88
1,060 140 519 77l S
1,170 135 192 68 92
2, 560 92 106 62 88
3,430 89 230 60 88
3,490 80| 2,120 408 82
2,80 | 3311 82| 162 78
2,220 | 951 421. 82 7
1,940 | 2,160 538 92 74
1,910| 1,520 519 91 68
2,110 | 1,330 447 116 85
1,580 | 1,220| 147| 496 56
1,370 | 1,210 89 172 58
1,300 | 924 135 91 60

524 951 586 .76 62
460 924 236 142 62
416 898 1603 | - : 460 68
562 795 106 233 68
496 769 96 43| .56
416 21 86 120 49
246 271 7 246 60
233 |oeeennns 71 264 \.......

Nortr.—Discharge,
caused by local cloud-burst between Hatlem and Dodson.

Nov. 26 to Dec. 2, 1918, interpolated. Increase in discharge Sept. 9 and 10, 1919,

" Monthly discharge of Milk River at Malta, Mont., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.

Run-off in

Month. acre-feet.
: Maximum, | minimum. | Mean.

398 35 147 " 9,040
6 56 69.0 4,10
58 30 51.5 2,250
252 54 153 807
1,760 8.0 342 20, 400
207 14 43.6 2,680
43 14 24,6 1,480
20 5.6 13.9 855
43 14 30.5 1,880
1,220 11 112 660
20 7 13.5 830

10 4 7.2 71.4
5,450 2,410 3,970 78,700
3,170 122 1,280 76,200
3,490 233 1,530 94, 100
2,160 80 564 33,600
2,120 711 358 22, 000
496 60 151 9,280
246 49 84.5 5,030
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MILK RIVER NEAR VANDALIA, MONT,

TocarioN.—In sec. 7, T. 30 N., R. 37 E., at Vandalia dam of United States Reclama-
tion Service, 2 miles west of Vandaha., Valley County.

DRAINAGE AREA.—Not measured.

REecorps AvamABLE.—May 5, 1915, to September 30, 1920. Station maintained
at Hinsdale, 8 miles upstream, from May 13, 1908 to September 30, 1914. Dis-
charge nearly same at both points,

Gaee.—Inclined gage on downstream side of right abutment, read during period
when crest gates are lowered and sluice gates open; chain gage on upstream side
of right abutment, with datum at crest of dam used for periods when crest gates
are open and sluice gates and canal gates are closed. Both gages read throughout
vear by employees of United States Reclamation Service.

DiscHARGE MEASUREMENTS.—Made from cable 400 feet helow dam or by wading.

CHANNEL AND CONTROL.—Gravel bar at lower end of large pool below dam is control
at medium and low stages; shifting. Left bank subject to overflow at high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 27.50 feet at 8 a. m. April 4 (discharge, 15,700 second-feet); minimum
stage, 3.3 feet June 5 (gates closed, movable crest down; no flow).

Maximum stage recorded during-year ending Septembér 30, 1920, chain ‘gage,
3.70 feet at 8 a. m. March 28 (discharge, 9,850 second-feet); minimum stage,
inclined gage, 3.7 feet October 16-31 (discharge, 3 second-feet).

1908-1920: Maximum stage 34.5 feet April 11, 1917 (discharge, 25,200 se('omi~
feet); no flow August 9-13, 1910, and June 5, 1919.

Joe.—Stage-discharge relation for inclined gage affected by ice.

DiversioNs.—Numerous irrigation canals divert water from the main stream and from
nearly all of its tributaries.

Recurarion.—Flow partly regulated by operation of gates in diversion dam and by
storage in Nelson reservoir.

Accuracy.—Stage-discharge relation shifting. Standard rating curve used during
1919 well defined below 800 second-feet; applied indirectly, except from February
10 to April 30. During 1920 two poorly defined curves were used for lower gage,
and one curve well defined between 200 and 4,500 second-feet used for gage above
dam; shifting-control method used October 1-31 and November 12-16, 1919.
Records fair.

chharge masuremmts of Milk River near Vandalia, Mont., during -the years ending
Sept. 30, 1919 and 1920.

Date. Madeby— ponge | o || Date. Made by— Tonss. | chage.
Fed. | secr. || 1o, Feet. | Sectt.
4.5 Jan. 9| W. A Lamb........... ¢0.15 57
Mar. 25 | A. H. Tuttle........... 62.78 | 5,900
July 7 | H.S.Price..... 11 5.65 | 314
11| 6
47| 20
37| 4.9
30| 66
13| 468

a Gage above crest of dam.
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Dadly discharge, in second-feet, of Milk River near Vandalia, Mont., for the years ending
Sept. 30, 1919 anﬁl 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1918-19.
1 81 91 74 326 185 6.0 2.5 6.5 8.5
81 9 51 | 3,830 192 50 5.5 6.5 6.5
81 92 51 111,200 200 4.0 82 6.5 6.5
70 92 51 14,800 207 3.0 | 367 6.5 6.5
70 92 51 (10,600 244 .0 191 6.5 6.5
70 9 68 | 8,880 244 .0 46 6.5 6.5
70 94 74 | 8,410 243 1.0 31 6.5 6.5
T2 107 511 17,720 243 2.0 6.0 6.5 6.5
72 202 51| 6,120 242 4.0 72 8.5 6.6
72 202 51 | 2,720 242 50| 168 8.5 9.0
72 204 51 | 2,180 241 4.0 6.5 6.5 11
73 175 511 2,140 A1 3.0 6.5 6.5| 714
73 177 51 | 1,880 240 2.5 8.5 6.5 346
73 177 56 | 1,324 240 2.5 6.5 6.5 58
73 112 62 |- 1,084-[....... 2,5 65| *6.5] 62
74 112 62 2.5 6.5 6.5 51
112 82 6815 2.5 8.5 8.5 50
74 112 62 515 2.5 6.5 6.5 4
74 112 62 2.5 6.5 6.5 38
75 112 62 452 2.5 6.5 8.5 28
75 112 62 353 2.5 6.5 6.5 28
kil 112 62 276 2.5 6.5 8.5 36
87 112 62 237 2.5 6.5 8.5 4T
89 99 62 237 2.5 6.5 6.5 7
89 99 62 237 2.5 6.5 6.5 36
89 86 a7 |. 2.5 8.5 6.5 36
89 132 222 2.5 8.5 6.5 |---36
90 230 222 2.5 8.5 8.5 38
90 318 207 2.5 6.5 6.5 36
90 310 178 2.5 6.5 6.5 36
Ot |.......| 284 ....... 8.5 6.5 [ceeeenn
3,490 | 242 11,160 252 | 2%
3,050 | 187 522 | 196 485
3,800 | 205 280 128 330
4,600 | 232 230 112 575
4,600 | 252 405 9% 1,590
4,770 | 214 361 89 2%
4,770 | 144 270 59 261
3,950 59 252 52 320
3,200 45 | 223 |14 300
3,050 45 261 170 214
| 3,050 45 693 232 96
; 3,050 | 45 372 | 232 59
27 282 | 2,770 74 757 196 45
27 458 | 3,340 |- 104 330 280 45
13 578 | 4,040 74 450 170 59
3 1,4%0 [ 5470 | 74 [1,300 | 187 45
3 2,190 5120 | 74 (2,630 | 205 45
3 2,440 | 4,060 | 74 (1,460 | 280 45
3 2,540 | 2,880 4,920 | 959 | 320 32
3 3,550 { 2,820 |5,480 (1,240 | 232 9%
3 4,500 | 2,820 |4,320 %07 |15 %
3 4,590 | 2,490 2,760 416 | 170 5
3 4,500 | 2,140 13,290 290 310 45
3 3,720 | 1,720 6,300 120 {462 | 45
3 2,770 | '205 (6,750 | 120 | 300 -59
3 3,640 485 16,450 450 205 104
3 5,470 | 1,100 |5,060 300 | 187 82
3 5,470 575 (2,220 170 330 -« 66
3 4,440 462 | 678 104 405 59
g 3,950 ;gg 1,160 310 270 59

Nors.—Discharge interpolated May 6-13, June 7-9, 1919, No record May 15-31, 1919.
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Monthly discharge of Milk River mear Vandalia, Mont., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet.
Month. - Run-off in
Maximum. | Minimum. | Mean.
1918-19.
133 8,180
128 7,620
100 6,150
78.3 4,810
119 6,610
911 5,600
2,% 172,000
“9.73 ’»ﬁg
35.7 2,200
6. 50 400
614 3,650
15.4 97
66.3 3,940
a 50 3,070
230 1,840
als 863
2,680 165, 000
2, 560 152, 000
2,800 178,000
1,720 ~102, 000,
570 35, 000
214 13,200
196 11,700
919 668, 000

a Estimated.

NORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY.

‘LocatioN.—In NE. } sec. 11, T. 1, R. 23 W. fourth meridian, 300 yards above highway
bridge at Peters ranch, 2 miles north of international boundary, and 18 miles east
of Kimball, Alberta.

DRAINAGE AREA.—101 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1920. July 21, 1909, to
December 31, 1912, station was maintained by Irrigation Branch, Department of
the Interior, Canada, in NE. }sec. 13, T. 1, R. 23 W., 2 miles downstream; May 6,
1911, to December 31, 1912, station was maintained at Alexander Dubray’s
ranch, 2 miles south of international boundary.

Gage.—Stevens water-stage recorder on left bank; inspected by Charles Barnett.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge.

CHANNEL AND CONTROL.—Bed composed of clay and small boulders; shifting. No
well defined control. .
EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.68 feet at 6 a. m. May 9 (discharge, 476 second-feet);

minimum discharge, 7.9 second-feet January 2.
Maximum stage during year ending September 30, 1920, 4.14 feet May 8
(discharge, 1,070 second-feet); minimum discharge, 6.0 second-feet December 9.
1909-1920: Maximum stage recorded in 1920; minimum discharge, 5.5 second-
feet February 11, 1916.

Tce.—Stage-discharge relation affected by ice.

_Drversions.—None. )

RecuraTioN.—From April to September, 1919, 106,000 acre-feet were turned into
river by St. Mary canal of United States Reclamation Service; from May to
August, 1920, 72,000 acre-feet.
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Accuracy.—Stage-discharge relation shifting, Three rating curves used during 1919
well defined below 400 second-feet. Curve used from April 17 to September 30,
1920, fairly well defined. Operation of water-stage recorder satisfactory except
as shown in footnote to table of daily discharge. Daily discharge ascertained
by applying to rating table daily mean gage height obtained by inspection of
recorder graph. Records for 1919 good and for 1920 fair.

CoOPERATION.—Station maintained in cooperation with Reclamation Service,
Department of Interior, Canada.

Discherge measurements of North Fork of Milk River necr international boundery, during
the years ending Sept. 30, 1919, and 1520. .

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by: hexg%lt charge.’
|
1919. Feet. | Sec.ft.
Sept. 30 Ford sand Corbett b, 1.95 71
QOct. 21| O. H. Hoover.......... 1.94 7
P2 3 - [ 1 SN €1.62 30.0
Nov. 14 |..... {3 (R c1.80 8.0
Dec. 4 | Hooverand McLeanb..| ¢1.89 8.6
23 | H.J. McLean.......... ©3.08 2.0
. 7.9 :
. 11.5 €2.02 12.7
. 25.0 €2.59 14.8
3 16.2 c1.79 13.0
X 16.6 €3.21 19.6
. 18.9 c2.70 66
A 20.0 ¢3.26 |- 325~
. 60 2.27| 130
Apt. . 43.0 1.94 65
1.50 21.0 3.20 370
. .-.| 3.00| 251 3.18| 352
May 12| W. A. Lamb........... 3.53 431 3.35 | - 428
20 | Corbett ¢ and Newhalle| 8.50 | 400 3.36 | 477
June 3 1Y | R, P 3.45 410 3.97 435
16 d 3.47 424 2.37 150
July 7 3.41 403 . .35 148
‘25 3.3% 400 31 8.G. ¥ 1 1.51 26.0
25 3.39 383 Sept. 1| W. A Lamb........... 1.47- 28.0
Aug. 13 3.43 412 24| A.W.P.Lowrie........ 1.26 13.2
Sept. 8 3.08 316
¢ Engineer, Reclamation Service, De;éartment of Interior, Canada. e
b Engineer, Dominion Water Power Branch 4

< Stage-dlscharga relation affected by ice,
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Daily discharge, in second-feet, of North Fork of Milk River near international boundary
. Jor the years ending Sept. 30, 1919 and 1920,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. r’luly. Aug. | Sept.
1018-19.
18.4 | 17.5 8.0| 16.0 8.0| 54 345 423 400 406 | 397
18.6 | 18.0 7.9 | 1.5 8.0 | 47 364 423 397 409 | 397
18.9 | 18.0| 10.0 | 12.0| 110 | 42 397 418 400 412 1 395
20.0; 18.0| 17.0| 13.0| 15.0] 39 386 418 400 409 | 397
21.0| 17.5| 21.0| 13.5| 19.0} 36 408 418 400 406 | 389
23.0] 17.0 | 20.0| 16.0 ) 20.0| 36 408 418 4001 403 | 332
24.0| 16.0 | ¥8.0| 19.0{ 20.0 | 36 416 415 406 403 | 316
26,0 | 15.0 | 15.5] 20.0 : 20.0| 36 435 415 403 406 | 316
27.0| 150 13.0| 19.0 | 20.0 | 43 - 461 415 403 403 | 204 |
28,0 | 15.0 | 12.0| 18.0| 19.5| 37 457 418 403 403 | 228
25.0 | 16.4 | 11.0| 16.0}| 18.9| 34 427 | -418 403 403 } 192
220 | 18.5| 10.0| 16.0| 18.5| 32 416 415 403 403 | 152
19.0 ] 20.0| 10.0| 16.2 | 18.0 | 28 416 418 403 4r9 | 134 -
17.2| 20.0 | 10,0 | 16.6 | 18.0 | 23 412 421 400 406 | 116
17,21 19.0 | 10.0{ 17.0| 18.5| 24 423 415 400 403 n
17.2| 18.0 | 10.5| 180 20.0 1 24 423 421 40 © 473 94
17,2 17.0 | 11.5| 18.0 | 23.0| 28 416 418 397 476 92
17.2( 16.0 | 17.0| 17.0 | 29.0 | 31 412 418 305 46| .05
17,2 14,5 17.5] 160 37.0| 29 416 -418 307 43 | 62
17.2 | 13.5{ 150 14.5| 33.0 | 26 408 415 400 400 78
16,6 | 12,0, 12,0 | 14.0; 28.0 | 25 408 418 40 403 82
16.5| 12,0 | 14.0 24.0 | 124 412 415 397 397 8
16.0 | 12,0 | 12.0 20.0 | 146 404 415 37 37 81
16.0 | 11.5 | 10.0 18.0 | 189 393 409 400 40 78
15.5| 11,0 | 10.0 32.0 | 232 401 409 400 400 8t
15.0 | 10.5| 13.0 20.0 | 244 397 406 400 4r0 kil
15.0 | 10.0 | 26.0 23.0 | 217 408 4r6 400 400 78
15,51 10,0 | 25.0 20,0 | 259 303 49 403 4r0 7
16.0 9.5 | 26.0 60 286 423 409 403 37).7
17.0 9.0 27.0 10 313 427 406 403 | 397 73
....... 8,4 23.0 62 [.......] 408 |[.......] 403 397 |.eone-n
13.0| 12.0| "11.0°| 12.0} 15.2 65 54 |82 426 445 29.0
13.81 10.5¢ 17.8} 1L.0{ 17.1} 62 30 368 408 448 20.0
13.8 84| 14.0| 14.8 | 15.8| 39 46,1 352 397.| 450 28.0.
13.0| 8.6 13.5| 13.0{ 4.5 39 68| - 3601 40B| 4% 26.0
13.2 8.4 9.5 120 11.5| 32 123 |+ 372 437 468 | | 24.0
R 63 13.4 7.8] 11.5| 11.0| 10.5| 32 206 333 455 480 240
K SO 64 4.0 7.8 9.5 12.0 | 11.5! 30 454 372 455 487 22.0
- S 72 14.0 6.4 12.5| 18.4 | '15.8| 29° 775 372°1 432 494 18.5
| S, <«| 51 10.5 6.0 16.4 | 158 19.0 28 . 835 382 | 442 . 487 15.0.
) L 92 9.5 881 11,0} 12,0 17.1| 21 223 387 | * 452" 80 142
. 0% o it e .
Mo 78 8.8 9.5 13.0| 14.0| 20.0| 21 196 348 455 462 14.2
| b 78 7.4 8.4 12.0 | 13.5| 22.0| 18.6 38 387 478 445 14.2
b & 74 8.1 9.5 | 11.0| 13.0| 19.7 | 46 193 41 468 439 15.0
14 o 73 8.1 12.0| 127 | 19.0! 17.1| 68 171 406 460 445 14.6
) Y 70 8.1 11.5 9.5 | 14.0 ) 19.7| 95 141 360 457 445 14.6
L1 S a8 '12.0 | 24.0 9.5 17.1} 24.0| 104 102 372 452 433 11.6
17..... [ 86 12.0 | 24.0 8.1 17.1{ 2.0 73 123 427 462 433 14.2
18 iviiiiiinas 65 14.5 | 25.0 9.5| 15.8 | 19.6 | 75 136 439 452 433 13.8
19 . ciiii.ts 65 15.8 | 22.0| 12.0 | 15.2{ 15.8| 168 104 360 451 427 | . 13.8
200 i 68 7.1 23,0 | 11.5| 12.0 | 15.8 | 319 89 416 451 433 13.4
1 S 70 12.5| 22.0 9.5 | 13.G| 67.0 ) 151 82 450 452 433 13.0
.............. 70 22.0 | 22.0 8.8| 12.5| 61.0 | 75 70 462 463 427 13.2
b2 F venne| 49 24.0 | 24.0 7.8 13.5| 62.0 64 62 45 451 286.| « 13.2
24 81 23.0 | 22.0 6.4 13.0 | 54.0 | 60 58 |, 382 452 146 13.4
b7 T 45 22.0| 21.0 7.8 15.2| 64.0 45 56 407 453 151 13.8
26,0 15 16.4 | 22.0 7.0 | 15.8 | 66.0 | 54 132 420 451 146 13.4
b1 (T weeeo| 18 18.4 | 22.0 8.4 17.1 ] 64.0 | 142 288 397 450 109 13.4
P S 14 17.8 | 17.8| 12.5 | 15.2 | 64.0 | 247 289 426 450 87 13.8
2D 14 13.0 11.5| 14.5) 14.5| 66.0 | 134" 300 433 450 46 13.0
30........ eeead 14 13.0 9.5 13.5(....... 66.0 | 65 329 425 450 31 ‘13.0
<2 16 |....... 05| 145 |.......] 6L.0|....... 349 |....... 450 28 1..... .
NoTE.—Shifting-control method used May 21 to June 2, 191¢, Apr. 18-2t and Aug. 29 to Sept. 10, 1920,
o

Water-stage recorder not operated from Oet. 3", 1818, to Apr. 13, 1919, Nov. &, 1919,
June 25 to July 29, Aug. 23, 2{, Sept. 2°-23. During winter outsiie ﬁzge read gene-ally once daily; dis-

charge computed from dischar:
= 4 ted for nﬁ;s

estimated or interpola

du ing which discharge was c)mpute:

eriods du

measurements, temperature recor

Apr. 19, May 26-30,

, and obgerver’s netes: discl

cpen water, except from June 25 to J‘ufg 29, 1920,
e

in;
g gy adding to flow of St. Mary canal at Hudson Bay Divi

the flow

of North Fork above mouth of canal. Lischarge computed by averaging hou ly discharge Apr. 27, May

2,6, 7, 12, 14-15, 1920.
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Monthly discharge of North Fork of Milk River near international boundary, for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet. R i
un-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

OCtober. ...ttt 22.4 16.2 17.5 1,080
NOVEIDOT. . . e oiiitieieaaaaaacaannaaraacneaanann 28.0 15.0 19.0 1,130
December. ...t cae e 20.0 8.4 4.7 904
January.... 27.0 7.9 14.9 916
February. 20.0 9.0 15.0 833

arch. 3 y
March 110 &0 26.5 1,630
April.. 313 23.0 90.9 5,410
.- 461 345 410 25,200
423 406 415 24,700
409 395 401 24,730
412 397 . 403 24, 800
397 73 180 10,700
461 7.9 168 122,000
92 14 57.6 3,540

7.4 14.1

6.0 14.7 904
17.8 6.4 112 689
19 14.2 817

67 10.5 33.5 A
319 18.6 80.2 4,770
775 30 197 12,100

462 333 395 2,
478 397 447 27,560
494 28 354 21,800
29 13.0 16.8 1,000
775 ‘ 6.0 137 99, 500

BIG SANDY CREEK NEAR LAREDO, MONT.

LocarioN.—In sec. 33, T. 32 N., R. 14 E., at Frank Goldchesky’s ranch, 4} miles
northwest of Laredo, Hill County.

DramaGE AREA.—Not measured.

RECORDS AVAILABLE.—March 18, 1918, to September 30, 1920.

GAGE.—Wire on left bank; read by Frank Goldchesky. Prior to May 9, 1919,
gage was a quarter of a mile upstream on right bank. Flow is same at both loca-
tions.

Di1scHARGE MEASUREMENTS.—Made from highway bridge 1 mile above gage or by
wading. .

CHANNEL AND CONTROL.—Bed at both sites composed of clay and gravel. Control
is sandstone ledge; permanent except as affected by growth of aquatic plants
during low water. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.25 feet at 7 a. m. August 2 (discharge, 88 second-feet); no flow October
1-16, 20-31, November 1-13, 1918; April 11-14, 18-30, May 1-5, 14-31, June 1 to
August 1, August 3 to September 30, 1919,

1920: Maximum stage recorded during year ending September 30, 1920, 9.03
feet March 22 (flow not computed on account of ice); no flow October 1-22.

1918-1920: Maximum stage recorded, 13.8 feet at 5 p. m. March 20, 1918 (dis-
charge, 4,550 second-feet); no flow during periods in each year. ‘

Ioe.—Stage-discharge relation seriously affected by ice; records discontinued during
winter. '

Drversions.—None. .

Recuration.—None.
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Accuracy.—Stage-discharge relation shifted during 1919; permanent during 1920,
_Indirect method for shifting control used October 1 to November 30, 1918; fairly
well defined curve used during 1919 and during 1920. Gage read to half-tenths
twicedaily. Daily discharge ascertained by applying mean gage height to rating
table. Records fair.

Discharge measurements of Big Sandy Creek near Laredo, Mont., during the years ending
. Sept. 30, 1919 and 1920. v

'

Date. Made by— h((’;‘.a "t. clgiﬁg‘e. Date. Made by— h(éiﬁ’t. ch‘,’,i‘;‘e,

1919. Feet. | Secft. Feet. | Sceft.
May 0| W.A.Lamb........... 4.29 2.5 | May 12 | R. F. Edwards......... 4.86 13.2
o July 13 | H. 8. Price............. 5.71
Mar. 29 | R. F, Edwards......... e5.13| 128

@ Stage-discharge relation affected by ice.

“Daily discharge, in second-feet, of Big Sandy Creek near Laredo, Mont., for the years
ending Sept. 30, 1919 and 1920.

* Day.- Oct. | Nov. | Apr. | May. | Aug. Day. Apr. | May. | June.[July. | Aug. | Sept.
1918-19. 1920. .
1 ’ 9.0 12 40| 25| 29
9.0 | 12 4.0} 2.5 2.9

9.0| 7.8| 40| 2.9 2.9

9.0 54| 40| 2.9 2.9

9.0 46| 40| 2.9 2.9

9.0| 40| 40| 2.9 2.9

9.0 40| 40| 2.9 2.9

9.0 4.0 40| 2.9 2.9

9.0 40/ 40| 2.9 2.9

9.0 29| 46| 2.9 2.9

9.6 2.9 40] 2.9 2.9

13 29 40} 2.9 2.9

12 2.9150 2.7 2.7

30 4.0{ 9.6 2.5 2.5

46 408 | 25| 23

42 40135 2.5 2.5

39 4.0 12 2:1 2.5

28 5.4{ 7.8} 2.1 2.5

3% 4.0 6.6 2.1 2.5

42 4.0 6.11 2.1 2.5

32 4.0{ 54 2.1 2.5

28 4.0 42| 21 2.5

0|25 | 40| 42] 21| 25

.8 22 4.0 3.4 21 2.5

....... 3|22 40| 3.4 | 2.1 2.7
6.9 |16 4.0 3.4 2.1 2.9

7.8 16 40| 29| 2.1 2.9

9.0 ! 16 40| 2.9 2.1 2.9

9.0 | 14 40| 2.9 2.1 2.9

9.0 12 40| 29| 22 2.9

eeea] 12 |aloaal 25| 2.5|......

Nore.—No flow during following periods: Oct. 1-16, 20-31, Nov. 1-13, 1918; Apr. 11-14, 18-30, May 1-5
May 14 to Oct. 22, 1919, Btagedistharge relation affected by 'ice Dec. 1, 1918, to Y. 31, and Oct. 23, 1919,
to Mar. 31, 1920; discharge not computed.

102724—23—wsp 506—8
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Monthly discharge of Big Sandy Creek near Laredo, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. .
Run-off in
Month. N acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
L8143 70) 1T PN sese 2 0 0.19 1L7
November . 2 0 113 67.2
33 0 6.17 367
2 0 .52 32
0 0 .0 0
Q (1} .0 0
39 0 1.26 7.5
0 (i} .0 0
35 6.9 12.6 750
46 9.0 19.5 1,200
12 2.9 4.63 276
83 2.5 9. 55 587
2.9 2.1 2.46 151
2.9 2.5 2.7 163
.................................. 3,130

BEAVER CREEK NEAR HAVRE, MONT.

LocaTioN.—About 5 miles southwest of Havre and 2 miles south of old buildings at
Fort Assinniboine, on military reservation, Hill County.

DrAINAGE AREA.—Not measured.

REecorDs AvamaBLE.—May 4, 1918, to September 30, 1920. -

Gage.—Vertical staff braced to cottonwood tree on left bank 100 feet upstream from

' broken-down footbridge; read by W. E. Wiltner.

DISCHARGE MEASUREMENTS.—Made by wading. o

CHANNEL AND CONTROL.—Bed composed of gravel. Control at cattle ford 50 feet
downstream; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30,1919, 1.76 feet at 6 p. m. March 24 (discharge, 104 second-feet), minimum stage-.
recorded, 0.22 foot June 26-28 (discharge, 0.1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 4.90 feet at
. 3 a m July 13 (discharge computed by logarithmic extension of rating curve,
500 second-feet), minimum stage, 0.24 foot September 23 and 24 (dlscharge, 0.1
second-foot).
1918-1920: Maximum stage recorded jn 1920; minimum stage in 1919. .

Ice.—Stage-discharge relation seriously affected by ice; records discontinued during
winter.

Diversions.—Several small diversions above station.

REeauULATION.—None.

Aceuracy.—Stage-discharge relation permanent during 1919; shifted slightly during
1920; rating curve used during 1919, fairly well defined. Curve used from March.
29 to July 12, 1920, well defined between 10 and 88 second-feet; curve used for
remainder of year fairly well defined between 3 and 90 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying daily mean
gage height to rating table. Records good for 1919 and fair for 1920.

Discharge measurements of Beaver,.Creek near Havre, Mont., during the years ending
Sept. 30, 1919 and 1920. ~

Date. Made by— h%iz%et. chlz):‘rsg-e Date. Made by— h(:i?;%let. ch]:);ge.
1919. Feet. | Secft. 1920. Feet.? | Sec.oft.
Apr. 23 | Tuttle and Edwards...| 0.73 10.6 || June 10 | A. H. Tuttle........... 0.72 10.6
1920. Yol %g PﬁcebanddT]}’lt_tle ....... o ’;(0) 88 &
Mar. 29 | R. F. Edwards......... .73 1.6 y Lamb and Price.. .....) 1.
May 12 |..... F U 148 8 27 | H.8. Price............. -B4 31
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d-feet, of Beaver Creek near Havre, Mont., for the years ending ‘

Sept. 30, 1919 and 1920.

Duaily discharge, in secon
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cord Jan, 1to Mar. 23, 1019.  Gage not read from June 29, 1919, to Mar. 28, 1920; practically

Discharge interpolated Apr. 3-9, 1919, May 29, 1920.

NoTE.—No re:
dry.
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Monthly discharge of Beaver Creek near Havre, Mont., for the years ending Sept. 30, 1919
and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.

Maximum, | Minimum.| Mean.

1918-19.
OCEODET. ..ottt eeiira e aeacaeaaarnnann
November. «.co.oeuian.. e
December.............
March 23-31..

ot BN
FHEBDH
3

1920.

CLEAR CREEEK NEAR BEARPAW, MONT.

Locarion.—In sec. 35, T. 30 N, R. 17 E., 200 feet below mouth of Wind Creek and 8
miles north of Bearpaw, Blame County.

DraiNaGe Area.—Not measured.

RECORDS AvAILABLE.—May 4, 1918, to September 30, 1920.

GaeE.—Wire on right bank opposite observer’s house and 400 feet below highway
bridge; read by William Ross.

DiscHARGE MEASUREMENTS.—Made by wading and from highway bridge.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel. Control 30
feet below gage; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.21 feet April 25 (discharge, 11.2 second—feet); minimum discharge, no
flow July 7 to September 30.

Maximum‘stage recorded during year ending September 30, 1920, 2.31 feet May
10 (discharge, 79 second-feet); minimum stage, 0.60 feet August 4 (discharge,
0.4 second-feet).

1918-1920: Maximum stage recorded in 1920; minimum stage in 1919.

Ice.—Station not operated during winter.

Diversions.—No data.

REguLATIONS —None.

Accuracy.—Stage-discharge relation shifting. Standard rating curve well defined;
applied indirectly on account of shifting control, May 6 to June 8, 1919, and June
18 to August 21, 1920. Gage read to hundredths at irregular intervals during 1919
and 1920. Daily discharge ascertained by applying gage height to rating table.
Records poor.

Discharge measurements of Clear Creek near Bearpaw, Mont., during the years ending

= Sept. 30, 1919 and 1920.
[
Gage Dis- Ga, Dis-
Date. Made by— hetght, | charge. || Date- Made by— height. | charge,
1919, Feet. | Secft. || 1920 Feet. | Sec-ft.
Apr. 25 | Edwards and 'l‘uttle 1.21 11.1 || May 13 | R. F. Edwards......... 2.04 58,
May 22 | R. F. Edwards......... 1.06 3.4 || July 14 | H, 8, Price............. 1.39 13.0
June o5 l..... [ (o SN .76 l .6
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Daily discharge, in second-feet, of Clear Creek near Bearpaw, Mont., for the years ending
. ept. 30, 1919 and 1920.

B
Day. Oct. | Nov. | Apr. | May. [June. | July. Day. Oct. | Nov.| Apr, | May. | June.| July.
1918-19. 1918-19.

1 26| 3.9 ...... 10 | 0.3 16 al. 8
3.3 3.9/|......[a10 .3 L7
3.3] 3.9|...... 10 4 1.6
33| 39|...... 10 4 1.5
33| 3.9 [...... 11 .5 1.4
[ 2.6 a5 L3
Teeicaaanas 2.2 1.4 12
- S, L8| 02,2 L1
[ T 2.6 |. 4.0 a1.0
10.......... 2.6 5.8 .9
.9
a.8
1.3
1.8
a2,3

Aug. | Sept.

1.8 1.3 2.6

8.0 1.0 2.4

1.1 .7 02.3

1.0 a4 2.3

el 0 .5 2.2

9.0 L5 .5 2.2

a5.1 2.0 e 6 02.2

5.1 241 e5; 1.8

51 o9 .5 1.3

a5.1 2:4 .5 6.9

15 6.9 .6 1.0

25 5.6 .6 6l.0

35 9.3 a6 1.0

45 013 .6 .9

@85 8.2 7P a9

40 a3.4 .8 1.3

2" 3. a.8 1.7

69.8 | 3.4 .8 2.1

8.9 3.3 .8 2.5

7.9 3.2 .9 2.9

e7.0| o31| a.9 63.3

6.2 3.0) aLé 3.5

53 2.9 1.6 3.7

a4 b 2.8 1.6 3.9

6.5 2.7 1.7 a4 1

68.5| 2.6 1.7 4.1

6.8 2.4| eaL7 a1

5.0 2.2 2.1 4.2

a3.3 2.1 2.4 4.3

2.5| eL9| 2.8 44

........ L8| 2.7 |eeneenen

e Gage read.

NoTE.—Gage read daily Oct. 1 to Nov. 6,1918. No flow from July 12 to Sept. 30, 1919; no record Oct. 1,
1019, to Mar. 21, 1920.
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Monthly discharge of Clear Creck mear Bearpaw, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | minimum. | Mean.
1918-19.
2.90° 178
399 46.4
10.3 123
_'5.79 356
2.22 132
1.4 30.8
1.2 222
29.8 1,770
43.8 2,690
14.2 845
3.20 197
1.11 68.2
2.50 149
.......... 5,950

FORT BELENAP CANAL NEAR CHINOOK, MONT.

Locarion.—In SE. } sec. 20, T. 33 N., R. 18 E., at highway bridge three-quarters of
a mile below hea,dga,tes of canal on Milk Rlver and 8 miles west of Chinook,
Blaine Gounty

RECORDS AVAILABLE.—June 21, 1903, to September 30, 1920.

Gagrs.—Vertical staff on downstream pile near left abutment installed July 11, 1919,
to replace gage at practically same site, but referred to different datum, used
gince June 27, 1908. Datum lowered 1 foot October 2, 1919. Read by G. A.
German. For description of older gages see water-supply papers for previous

. years.

DISCHARGE MEASUREMENTS,.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Bed composed of earth. Control affected by check weirs
and growth of aquatic plants.

Accuracy.—Stage-discharge relation shifting. Rating curve used in 1912 well
defined; shifting-control method used May 2-6, 19-22, June 23 to July 10. Four
well-defined curves used during 1920. Gage read to hundredths once a day.
Daily discharge ascertained by applying: gage height to rating table. Records
good.

Fort Belknap canal diverts water from the north bank of Milk River in the SE.

1 sec. 20, T. 33 N., R. 18 E., to irrigate lands on the north side of ‘the river. Most of

that diverted is used, but it can be wasted into Lodge Creek, north of Chinook, about

8 miles below the headgate.
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Discharge measurements of Fort Belknap canal near Chinook, Mont., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D8te- Made by— | height. | charge
1919. Feet. | Sec.-ft. 1919. Feet. | Sec.f1.
Apr. 22 | Tuttleand Edwardse..| —0.56 0.29 || Sept. 17 | H. K. Smithe......... 0.14 12.3
26 |..... [« 3 .86 9.2 Oct. 2| Tuttleand Edwards...] —.03 7.8
May 1| Edwardsand Parkere..] 1,46 24.8 21...- L (R .97 7.9
19 | R. F. Edwards........ 1.56 38.2
d 1.88 84 1920.
1.76 79 May 1| R.F.Edwards........ 51.88 18.2
June 1:72 79 27 | Tuttle and Parker. 52.71 56
1.67 75 June 11 . Tut 2.90 S0
23 1.3t . 60 2.80 82
July 1.8¢| 90 2.70 79
1.52 74 2.20 52
1.56 70 July 1.90 36.3
1.54 68 5 1.8 39.4
1.35 61 2.16 47.4
1.21 52 b1.90 43.4
Aug. .89 35.7 51.98 41.4
.29 16.8 Aug. c1.80 4.5
.29 16.7 c1.52 371
o Engineer, U. 5. Reclamation Service. 3 N .
b Stage-discharge relation affected by backwater from check 1 mile helow.
¢ Dredging out canal below gage. -
Nore.—Datum of gage lowered 1.00 foot Oct. 2, 1919,
Daily gage height, in feet, of Fort Belknap canal near Chinook, Mont., for the years ending

Sept. 30, 1919 -and 1920.

Day. Apr. | May. | June.| July. | Aug. | Sept. ‘ Day. Oct.

May.

June.| July. | Aug: | Sept.

0.3 61 61 69| 16.2 | 10
2.5 86 69 | 16.2 | 10.
4.8 86 62 535116.21 10.
7.0 86 66 51 3 9.
9.2 85 67 51 9.
13 86 76 55 9.
16 87 77 9.
20 83 51 8.
23 81 91 1. &3 8.
...... 79 ......] 52 .

.8 || 21...oeeennn] .
3

cossmaqenel T

kb ok ot ok ok

20

>
[t

Pt SIS SBHO . I~ (000000000 0000000D
BRRS

oo
v

ot SUMNOS

Hoook Wi

g1 53| 37|...._.
86 5 36|00 .
87| 47| .39
80 47| 37|.....
90| "491 35100070
76 | . 48 - 35110
53| 35100
571 48| 3511000
52| 42| 39|.....
53| 42| 43100
521 44| - 431 00000
51 44| 4300000
45| 48 1l
52| 48
49| . 40
47) 40
3] 39

Nore.—Discharge interpolated Apr. 23-25, 27-30, Sept. 23-30, Oct.

Sept. 13-30, 1920, as water was used for dredging

12-18,1919. Discharge not computed

d
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Monthly dwscharge of Fort Belknap canal near Chanook, Mont., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet. Run-off

in
acre-feet.

Month.
Maximum. | Minimum. | Mean.

1919.

BERBR

LODGE CREEK AT INTERNATIONAL BOUNDARY.

Locarion.—In SE. § sec. 12, T. 1, R. 29 W. third meridian, at Willow Creek barracks
of Royal Northwest Mounted Police, 1 mile north of international boundary, in
Saskatchewan, Canada, 36 miles northwest of Havre, Mont.

DRAINAGE AREA.—806 square miles (measured by Reclamatlon Service, Department
of Interior, Canada).

RECORDS AVAILABLE.—April 1, 1917, to September 30, 1920. From April 25, 1910,
to-October 31, 1916, maintained by Irrigation Branch (now Reclamation Service)
Department of Interior, Canada.

Gage.—Stevens continuous water-stage recorder installed May 6, 1919, on right
bank, and referred to inclined staff used previously; inspected by W. B Min-
hinnick.

DiscHARGE MEASUREMENTS.—Made from cable or by wading. Some low-water
measurements made with weir.

CHANNEL AND CONTROL.—Bed composed of heavy boulders, gravel and sand; slightly

" ghifting. No well defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year endmg September 30,
1919, from ‘water-stage recorder 4.19 feet April 20 (discharge, 338 second-feet);
minimum discharge, no flow October 1 to November 9, 1918, March 1-31 and June
21 to September 30, 1919.

Maximum stage during year ending September 30, 1920, 6.50 feet June 18
(discharge, 1,030 second-feet); minimum discharge, no flow October 1 to March
29 and July 31 to September 30.

1917-1920: Maximum stage recorded '12.90 feet March 31, 1918 (discharge
estimated, 2,700 second-feet; stage-discharge relation affected by ice); minimum
discharge, creek dry during the greater part of each year.

Ice.—Stage-discharge relation seriously affected by ice dunng spring; creek practi-
cally dry during winter.

DiverstoNs.—Several small ditches divert water for 1mga.t10n above station.

REGULATION. —None.

Accuracy.—Stage-discharge relation permanent; affected by ice. Rating curve
used during 1919 well defined below 200 second-feet. Curve used during 1920
well defined below 860 second-feet. Operation of water-stage recorder satis-
factory, except as shown in footnote to daily-discharge table. Daily discharge

" ascertained by applying to rating table daily mean gage height obtained by
inspection. Records good.

CoorerATION.—Station maintained and data computed in cooperation with Reclama-
tion Service, Department of Interior, Canada.
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Discharge measurements of Lodge Creek at international boundary, during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— poage | i |l Date. Made by— noient | chacse.
Feet. | Secft. 1919, Feet. | Sec.ft.
0.94 0 Oct. 6 | W.S.McDonald.......|........ 0
1.09 0 22 | A.Smithe _........... ool 0
1920.
........ 0 || Mar. 14
........ 0 20
1.64 7.5 22
2.19 30
2,10 31 Apr. 6
3.43 | 199 14
2.8 | 112 23
9 150 6.4 || May 6
26 . 1.25 .21 12
29 | R. F. Eqwards... L15 03 | June 2
June 2| W.S. McDonald. 1.33 .8 28
21 | R. F. Edwards... .95 0 July 15
26 | W.S. McDonald . .66 0 4
30 |..... do.eenn... .63 (1] Aug. 13
July 26 |..... o (0 A . 0 31 |.....do .
Aug. 15 |..... i 1 RPN AP 0 Sept. 13 | McDonald and Dawson
Sept. 9 |..... L [ Y 0

a Engineer: Reclamation Service, Department of Interior, Canada.
b Stage-discharge relation affected by ice. !

Daily discharge, in second-feet, of Lodge Creek at international boundary, for the years
ending Sept. 30, 1919 and 1920.

Day. Apr. May. June, July. Day. Mar. | Apr. | May. | June. | July.
1920.
32 1.69 0.0 136 | 189 4.4 17.6
24 86 196 | 138 3.7 7.6
16.6 135 | 288 3.5 6.1
16.6 75 | 230 3.5 5.8
15.6 47 1 184 3.5 5.8
12.2 36 | 109 3.3 4.6
10.4 34 | 107 2.6 2.6
8.5 45 | 125 2.2 117
6.2 106 | 174 1.31 .89
5.9 129 | 265 2.2 .69
5.0 1.83 .57
4.0 1.83 .80
3.7 131, 40.0
3.3 117} 20.0
2.7 .89 6.7
2.5 .02 1.17 6.9
2.5 .02 1.311] 12.5
2.2 .02 520 7.6
L8 .02 213 5.1
1.56 .0l 200 3.7
1.56 .0 151 2.8
1.18 .0 78 1.64
.96 .0 58 .89
.77 .0 42 .63
.43 .0 29 .57
.21 .0 25 .37
.13 .0 24 .25
.07 .0 26 .16
8.60 .0 22 .10
30.0 .0 20 .02
4.00 ..o 8| 250 (... 46 ....... .0

Note.—No flow Oct. 1 to Nov, 9, 1918, Mar. 1-31, June 21, 1919, to Mar. 28, 1920, and Aug. 1 to Sept. 30,
1920, D:scharsge obtained by averaging hourl; «discharge May 29-30, 1919, May 3, 5, 9, 10, 26, June 18, July
16, 17, 1920. Stage-discharge relation affected by ice Mar. 29 to Apr. 19, 1920; discharge computed from
discharge measurement, temperature records, and observer’s notes. Discharge July 12-14, 1920, determined
by comparison with records of flow of Middle Creek at Hammond’s ranch.
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Monthly discharge of Lodge Creek at international boundary for the years ending Sept. 30,
1919 and 1920.

. Discharge in second-feet. Run-off

Month. in
acre-feet.

Maximum. | minimum.| Mean.

NotE.—Ses footnote to daily-discharge table for periods when there was no flow.
BATTLE CREEK AT INTERNATIONAL BOUNDARY.

Locarion.—In SE. } sec. 4, T. 1, R. 26 W. fourth meridian, a quarter of a mile above
point where creek crosses international boundary, in Saskatchewan, Canada,
just across line from Buckley ranch, 35 nules north of Chinook, Mont.

DRAINAGE AREA.—T730 square miles.

Recorps avaiLaBLE.—April 1, 1917, to September 0, 1920.

Gage.—Stevens continuous Water-stage recorder; inspected by John Buckley.

DiscrareE MEASUREMENTS.—Made from calle 45 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of heavy boulders with sand and gravel;
may shift during extreme high water. No well-defined control.

EXTREME OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.46 feet at 11.30 a. m. April 17 (discharge, 165 second-
feet); minimum discharge, no flow January 6-9, July 3 to September 30.

Maximum stage during year ending September 30, 1920, 5.08 feet at 8 p. m.
May 11 (discharge, 923 second-feet); minimum discharge, no flow October 1 to
March 27 and August 10 to September 30.

1917-1920: Maximum stage recorded, 8.50 feet at 9.40 a. m. April 13, 1917 (dis-
charge, 3,200 second- feet); minimum dlscharge, creek dry during portions of

- each year.

Ice.—Stage-discharge relation seriously affected by ice. .

Diversions.—Several small ditches divert water for irrigation above station.

REegurarion.—None.

Accuracy.—Stage-discharge relation permanent during open season. Rating curve
used during 1919 well defined; curve used during 1920 well defined. Operation
of water-stage recorder satisfactory; not used during winter when outside gage
was read to hundredths once a day. Daily discharge ascertained by applying to
rating table mean daily gage height obtained by inspection of recorder graph.
Records good.

COOPERATION. ——Mamtamed in cooperation with Dominion Water Power Branch.
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Discharge measurements of Battle Creek at international boundary, during the years ending
Sept. 80, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918. Feet. | Sec. ft. 1919.
QOct. 9| H.A.Parra..........| 217 2.0 Aue.' 14
Nov. 21 |..... (3 1 R d2.44 c6.3 Oct. ,ﬁ
1919
Jan. 24} R. F. Edwards.... 42.11 3.3 1920.
Mar. 15 | G. 8, Wenden a. 42,72 3.6 Mar. 12
26 do......... 23.00 2.7 20
..do.. 43.57 4.8 26 |..... 1.39
..do.. 43.85 29 31 ).... 4.21
..do.. 44,03 32 Apr. 91]..... d 3.80
..do.. d3.89 80 12 ... 4.01
[+ T S 43.39 67 21 |..... 3.26
W. 8. MeDonald e.. 3.20 ] 108 May 21|..... do. 3.54
do e 2.82 50 3.50
26 0.....do...c... 2.82 49 8 8. Wenden.... 4.02
May 6| R.F. T}dwarde 2.65 32 June 2 W 8. MeDonald . 2.59
23 | W.B. MeDonald.. 2.40 12.4 2 )..... [ [« SO, 2.62 36
June 3|..... 2.8 7.7 July 15| H. 8, Priece..... 2.27 7.7
5[ R.F. Fdwards. 2.26 6.5 . 24 | W, 8. McDonald.......| 2.14 3.2
25 {..... 1.97 b5 || Aug. 13 |..... [ [ 0
26 ({ W.8. McDonald.. 1.95 5,47 31 ... [+ 1/ SO . 0
July 1|..... go .- 1.86 0.04 Sept. 13 | McDonald and Dawson. 0
..... L PP O
1

a Engineer, Reclamation Servwe, Department of Interior, Canada, later, Dominion Water Power Branch
b Measurement made by weir.
¢ Discharge estima
4 Stageidischarge relatmn affected by ice.

Dazly dzscharge, in second-feet, of Battle Creek at international boundary, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. { July.
1918-19. :

1.85| 16.5 7.2| 0.90 3.6 1.4 23| 37 6.20 0.16
2. 17.4 7.2 .70 3.6 1.5 41| 36 7.10 .
3.40| 16.5 7.3 .50 3.7 1.6 46| 36 7.40 |........
9.50 | 13.8 7.4 .40 3.5 1.7 291 35 7.40 foeenn.s .
9.00 | 18.3 7.6 .35 3.5 2.0 30| 35 7.10 [...... .
7.50 | 210 7.4 .00 3.4 2.1 32| 35 6.50 |-caeeenn
4.8 | 19.2] 7.7 .00 3.4 2.2 62| 33 5.60 foenn....
2.20| 15.6.] 7.4 .00 3.4 2.1 80| 31 5.30 |eenennnn
20| . 16.5 7.6 .00 3.3 2.2 76| 28 30 ieerennn.
2.50 | 13.8 7.6 .70 3.2 2.3 2 2 5.30 |oeeenn..
12.0 7.4 .80 3.2(. 2.6 6] 25 5.30 [.vunnnn
19,2 81| 100 3.2 3.2 67] 20 5.30 |...... .
6.6 7.8 | 2.80 3.1 3.4 64| 20 5.60 |..evuenn
8.0 77| 130 3.1 3.0 761 19.4| 590])...... .
6.6 7.6 .20 3.1 3.0 95| 185 7.70|.....
12.9 7.4 .70 3.0 3.0 17| 18.5| 7.40|........

10,0 7.2 .80 3.0 3.0 125

12.0 7.0] 100 2.7 3.0 112

10.0 5.9 .80 2.4| 3.0 90

2Weriiiiiineans] 10501 660 - 5.6 |- .80 2.2 3.0 84

50| L00 2.0 2.9 74

47| 2.50 2.2 2.9 73

44| 2.60 2.2 2.9 68

4.0 3.40 2.0 2.8 63

40| 3.50 1.9 2.7 56

3.3| 3.60 L5 2.8 53

L5| 3.60 1.6 3.0 48

14 3.50 L6 3.5 12

13| 3.60{....... 3.9 39

12| 360 | .ces.s 4.1 37

L1| 3.60 (-ce.... 48 .ea..
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Daily discharge, in second-feet, of Baitle Creek at international boundary, for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Mar. | Apr. |May. | June.| July.| Aug. Day. Mar. | Apr. | May.| June.| July. | Aug.
: 1920,
227 | 284 140 |32 0.42 [ 16 .ceeieii]onnnns 119 | 162 ]10.0} 6.5
105 | 196 | 36 28 P I & (R RO 91| 127 { 13.0 {10.0
1 168 | 34 | 24 .26 ] 18 ciiii]eallt, 72| 10539 (10.0
107 ( 151 | 30 23 18 (| 19, .. vieitfoeanns 86 99 | 56 [10.8
50 | 134 | 30 20 10 1200 ceeneenei]eannns 151 90 | 56 9.0 J......
27 134129 19.2 03 ] AR A, 157 78178 5.5
14 | 146 14.5 06 (| 220 i et 231 317 4.7
41| 272 23 11.5 L0423 293 68 | 67 4.2
165 | 483 | 23 11.5 0L 24l 276 59 | 63 3.6
96 | 658 | 16.8 | 10.0 |...... P TR 196 55 | 53 3.3
139 | 843 | 16.010.0 |...... 53 | 47 3.3 Jeeen--
377 | 633 | 13.8 ) 10.8 |...... 47 | 47 | 2.8 ......
439 | 13.0 | 13.8 [...... 42| 45 2.2 |eeo...
386 | 367 |13.0 10.0|...... 40 | 40 1.75 |......
231 223112.2| 9.5]...... 42 | 4 .85 | .....
43 ... 62 0......

Note.—Stage-discharge relation affected by ice Nov..21, 1918, to Apr. 16, 1919, and Mar.28 to Apr. 12,

1920; discharge
flow July 3, 1919, to Mar. 27, 1620, and Aug. 10 to Sept. 30, 1920.

computed from discharge measurements, gage heights, and temperature records. No

.

Monthly discharge of Battle Creek at international boundary for the years ending Sept. 30,

1919 and 1920.

Dislharge in second-feet.
ge oo Run-off
Month. in
Maximum. | Minimum. | Mean. | 8cre-feet.
1918-19.

17.4 1.85 8.98 352
21.0 6.5 11.3 672
81 L1 5.74 358

3.6 .0 156 95.9
3.7 L5 2.81 156
4.8 1.4 2.76 170
125 23 64.8 3, 860
37 5.0 20.3 1,250
.7 .2 4.30 256
.16 .0 0 0
........................ 0 0
........................ 0 0
125 0 10.2 7,360
542
10, 300
12, 500
2,120
646

3.1
0
26, 100
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BATTLE CREEE NEAR CHINOOK, MONT.

LocarioN.—In sec. 3, T. 33 N., R. 19 E., on downstream side of highway bridge 4}
miles north of Chinook, Blaine County, 7 miles above junction with Milk River.

DRrAINAGE AREA.—Not measured.

RECORDS AvarnaBLE.—April 22, 1905, to September 30, 1920.

Gaee.—Chain on bridge, installed April 9, 1918, to replace chain on left bank 500
feet upstream; read by Mrs. R. B. Snedecor. Datum of gages unchanged.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Bed composed of sand; shifting. At low water principal
control is sand bar below gage; no well-defined control at high water.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 6.80 feet at 8.30 a. m. April 2, 1919 (discharge, 1,860 second-feet); mini-
mum discharge, no flow June 28 to September 30, 1919.

Maximum stage recorded during year ending September 30, 1920, 6.76 feet at
1.30 p. m. March 31 (discharge, 2,130 second-feet); minimum discharge, no flow
October 1 to December 31, 1919.

1905-1920: Maximum stage recorded 16.50 feet March 31, 1918 (dlscharge esti-
mated 12,000 second-feet); minimum discharge, creek dry frequently during
period.

Ice.—No records during winter.

Drversions.—Three canals divert about 20 second-feet above the statlon in United
States, and several small pumping plants which supply water for irrigating the
bottom land along the valley are also operated above station. About 15
ditches divert water from creek in Canada. Below, Matheson canal diverts
water used to irrigate land in Milk River valley near the mouth of Battle Creek
(For record of diversion by Matheson canal see page 128.)

ReeurarioNn.—None.

Accuracy.—Stage-discharge relation permanent during open-water period in 1919;
shifted in 1920. Rating curve used in 1919 well defined; curve used from March
23 to July 19, 1920, well defined; shifting-control method used July 20 to Sep-
tember 30. Gage read to hundredths twice daily. Daily discharge ascertained
by applying daily mean gage height to rating table. Records good except during
period of shifting control, for which they are fair.

Discharge measurements of Baitle Creek near Chinook, Mont., during the years ending
Sept. 30, 1919 and 1920.

e | Dis- : Gage | Dis-
Date. Made by— height. | charge. Date. Made'by— height. | charge.
1919, Feet. | SeeHt.

% 1 i
Vo 60| 179
June 9..... .96 43.7
Tuly 11 .g 124
L 128 3.0

. 31
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19.
0. 36 2
. 34 6
. 33 3
. 30 0
. 31 0
. 35 6
. 34 6
. 32 2
. 29 8
. 27 8
. 25 6
~ :
. 21
. 17 3
. 8
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.
Monthly discharge of Baitle Creck near Chinook, Mond., for the years ending Sept. 80>
1919 and 1920.

Discharge in second-feet.
Month,

Maximum. | Min‘mum. | Mean. | 2€re-feet.

1918-19,

13,703

e
13,800
2,680
586
-
2

48, 400

COOK CANAL NEAR CHINOOK, MONT.

LocatioNn.—In N.  sec. 30, T. 33 N., R. 20 E., at railway trestle just south of road
running parallel toa Great Northern Railway 3 miles east of Chinook, Blaine County.

Recorps AvaiLABLE.—April 10, 1905, to September 30, 1919.

Gace.—Enamel face nailed to upstream side of left abutment of wooden railway
trestle where canal turns south and goes under railway; established April 20, 1919,
Prior to this date gage was a vertical staff on left bank about 1,000 feet above
point at which canal turns west and runs parallel with the road. Gage read by
Mrs. Coryl Martin. ’

DisceARGE MrAsUREMENTS.—Made by wading where canal passes under the Great
Northern Railway.

CHANNEL AND cONTROL.—Channel of earth. No well deﬁned control. Weeds grow
along the bottom, causing backwater. Canal infested with beavers whose dams
are likely to cause hackwater. g : :

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined below 40 second-feet. Gage read to hundredths once daily. Daily dis-
charge obtained by applying daily gage height to rating table. Records good.

Cook canal diverts water from Battle Creek half a mile above gage, to irrigate lands
in Milk River valley on south side of river. Canal crosses Milk River in a flume.

Water can be wasted inte Milk River at this flume, which is about 2 miles below the

gage. Little water is returned to the stream intentionally, but the flume often acts

a8 throttle when too much water is turned in at the headgate.

0

Discharge measurements of Cook canal near Chinook, Mont., during the year ending Sept.

380, 1919.

Ga, Dis- Gage | Dis-
Date. . Made by— heigi%. charge. || Date. Made by— height. | charge.

y Feet. | Sec.ft. Feet. | Sec.t.
Apr. 20 Tuttle and Edwards 2. 00 37.9 || June 9| R. F. Edwards....... 0. 56 .9
vee 1.99 37.4 17 |eaaan L 1 S, 1.17 4.6

May £ 15| 13.2 26 |ooogdoiioaiiiiiiiiiias | —.04 0

June 2 114 56
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Daily discharge,.‘in second-feet, of Cook canal near Chinook, Mont., for the year ending
Sept. 30, 1919.

Day. Apr. | May. | June. Day. Apr. | May. | June. Day. Apr. | May. | June.
32 6.7 3.8 15 1.0
34 5.4 4.0 12 .8
31 5.0 [~ 4.0 10 .6
31 4.4 2.4 9.0 4
32 3.4 2.4 8.0 2
[ FN S, 34 3.2 1.5 8.4 .2
S S 33 2.7 3.4 6.4 .2
- S S 33 2.4 2.4 6.4 -1
| SN IR 32 2.0 2.4 6.4 .0
100eeiianidfeannnnn 26 3.4 1.5 6.4 .0
i 6.4 |.......

Monthly discharge of Cook canal near Chinook, Mont., for the year ending Sept. 30, 1919.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
APFL20-30. ... uet it naaaas 4 32 38.4 838
P . 34" . 6.4 18.8 1,160
JUDB. e it eetaeeiereae e aanaannnnn 6.7 0 2.33 139

MATHESON CANAL NEAR CHINOOK, MONT.

LocatioN.—In NW. 1 sec. 29, T. 33 N., R. 20 E., at highway bridge over canal, a
quarter of a mile north of main road and 3 miles east of Chinook, Blaine County.

Recorps AvATLABLE.—April 10, 1905, to September 30, 1920.

Gaae.—Vertical staff fastened to post on nght bank 10 feet below headgate read by
W. F. Purdy.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Bed composed of mud. Weeds grow in canal during :
summer. .

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read once daily to hali-tenths in 1919 and to hundredths in 1920. Daily discharge
obtained by applying gage height to rating table. Records good for 1919 and
fair for 1920.

Canal diverts water from Battle Creek for irrigation of land on north side of Milk
River valley. Water can be wasted into a small tributary of Milk River.

Discharge measurements of Matheson canal near Chinook, Mont., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- . Gage | Dis-
Date. Made by— height. | charge. || D8te- Made by height. | charge.
1919, Feet. | Secft. 1919. Feet. | Sect.
Apr. 20 Tutale and Edwards. . g }«3) lg'az‘ June 9 | R. F. Edwards......... 4,54 0
May e ﬁa;;;a;a‘s““"": 4.9 L5 | 1920, ’
June 16 | Price and Tuttle ....... 5.70 12.5
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Daily discharge, in second-feet, of Matheson canal near Chinook, Mont., fm; the year
ending Sept. 30, 1919 and 1920.

Day. Apr. | May. | June. | July. Day. June. | July.

3.9 0.0 0.0 6.8
2.6 .0 .0 6.0
1.5 .0 .0 5.3
L5 .0 .0 4.6
15 2.6 .0 4.6
L5 .0 .0 4.6
L5 .0 .0 4.5
.3 .0 0 4.2
.3 .0 .0 3.9
.3 .0 .0 3.6
-
.3 .0 .0 12,7 3.1
.3 .2 .0 11.6 2.6
.2 .3 .0 10.5 2.0
.0 3 T, 9.4 L3
.0 W2 e, 8.4 7
.. .0 7.4 .5
een .2 9.7 .3
. .0 12.0 .0
- .0 12.4 .0
20, i 19 .0 12.7 .0
18 .0 9.7 .0
3.4 .0 9.0 .5
9.7 0 8.2 .5
9.4 0 10.4 .0
9.4 .0 10.4 .0
9.4 .0 10.3 .0
9.4 .0 8.5 .0
6.7 £ 8.2 .0
5.3 .0 7.4 .0
53 .0 7.2 .0
........ .0 ~.0
~_ Norte.—Increased hmEalJuneSand 12-21, 1919, due to work on diversion dam. Canal in operation
during May and June, 1920, but no observer available until J une 11.

Monthly discharge of Matheson canal near Chinook, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. Run-of

Month. in
Maximum.| Minimum.| Mean. | Bcrefeet.

19 3.4 9.55 208
3.9 0 .51 31.4

3 .0 1.60 95.2
12.7 7.2 9.80 389
6.8 .0 197 17

NEW PARADISE VALLEY CANAL NEAR CHINOOK, MONT.

Locarion.—In SE. $ NW. 1 sec. 6, T. 32 N., R. 20 E., on Mitchell ranch, 4} miles
southeast of Chinook, Blaine County.
REcORDS AvAILABLE.—June 12 to August 21, 1920.

"GAGE.—Wire on right bank 200 feet below headgates; read by Rudolph Friede.
DiSCHARGE MEASUREMENTS.—Made from gaging bridge 20 feet below gage.
Accuracy.—Stage-discharge relation affected by backwater from dam in canal June

20 to July 16; fairly permanent for rest of season. Rating curve poorly defined

except at higl}er stages. .Gage read to hundredths twice daily, except during

102724—23—wsp 506——9

~—
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fluctuating stages when more frequent readings are made. Daily discharges
ascertained by hourly method for days when there were gate changes. Indirect
method used June 20 to July 17 and gage heights applied to rating table July 18 to
August 21.  Records poor.

The New Paradise Valley canal diverts water from right bank of Milk River in NW.
% sec. 6, T. 32 N., R. 20 E., for irrigation of land in the Paradise Valley south of Milk
River. The old Paradise Valley and Cook canals are used as laterals for the new
system which was put into operation on June 12, 1920.

Discharge measurements of New Paradise Valley canal near Chinook, Mont., during
the year ending Sept. 30, 1920.

Date. Made by— hgiagi%. chlgirsg‘e. Date. Made by— h(:ia . chlzirsg-e.
* Fee. | secft. | Feet. | Secot.
June 20 | Tuttle and Price....... a2, 54 July 19 || H. 8. Price............ 3.16 71

29 | H. 8. Price.... .. 21 7 30 ..., [ [ T 2.84 53
July 12 2.6

a Stage-discharge relation affected by backwater from dam in canal.

Daily discharge, in second-feet, of New Paradise Valley canal near Chinook, Mont.,
Jor the year ending Sept. 30, 1920.

Day. June. | July. { Aug. Day. June. | July. | Aug. - Day. June, | July. | Aug.

BR82G 38z

NoTE.—Braced figures show estimated mean discharge for period indicated. Discharge ascertained by
hourly method June 27-28, July 11, 15, 17-19, 26, 31, Aug. 2, 4, 14, and 19-21.

Monthly discharge of New Paradise Valley canal near Chinook, Mont., for the year
ending Sept. 30, 1920.

[

Discharge in second-feet.
Run-off-in
Month. acre-feet.
Maximum. | Minimum. | Mean.
31 6.3 21.8 822
64 1n 40.8 2,510
63 2.6 40.6 1,690

PARADISE CANAL NEAR CHINOOK, MONT.

LOCATION —Jn SW. %sec. 35, T. 33 N., R. 20 E., on ranch of Rudolph Friede, 6 mlles
southeast of Chinook, Blaine County

RECORDS AVAILABLE.—June, 1903, to August, 1909; January 1, 1911, to September 30,
1919.

Gaae.—Vertical staff on left bank, 300 feet below headgates and 30 feet below flume
carrying Cook canal over Paradise Valley canal; read by Rudolph Friede.

DiscHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND cONTROL.—Bed composed of earth on which silt is deposited during
irrigation season. Stage-discharge relation affected by weeds which grow in
bottom of canal during summer. The variation of water level in large glough into
which canal flows, a few hundred feet below ga.ge may possibly affect slope of
water surface at gage.

Accuracy.—Stage-discharge relation shlftmg Rating curve well defined between
2 and 24 second-feet used April 23 to May 27; shifting-control method used May
28 to July 12. Curve well defined between 0 and 10 second-feet used July 12 to
September 30. Gage read to hundredths twice daily. Daily discharge obtained
by applying daily mean gage height to rating table. Records good.

Paradise Valley canal diverts water from south bank of Milk River in SW. { sec.
35, T. 33 N., R. 20 E., for urrigation of lands on south side of river. No water is re-
turned to river.

Discharge mezsurements of Paradise canal near Chinook, Mont., during the yeir ending
Sept. 80, 1919.

- Gage | Dis- Ga Dis-
Date. Made by— hm‘g%t. charge. || Date- Made by height. | charge.
-~

Feet. } Secft.- Feet. | Sec.-ft.
Apr. 28 | Edwards and Tuttle...| 1.10 3.2 || June 17| R. F Edwards ceeeeeed] LO6 13.0
May 8| R.F.Edwards.........| 1.95 21.7 || July 12 1.55 3.5
20 d . 1.80 16.2 27 2.00 7.3
June 2 1.65 9.8 | Aug. 27 1.85 5.8

Daily gage height, in feet, of Paradise canal near Chinook, Mont., for the year ending
Sept. 30, 1919.
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Monthly discharge of Paradise canal near Chinook, Mont., for the yewr ending Sept. 30,
1919.

Discharge in second-feet.
Run-off in
Month. acre-feet.

Maximum, | Minimom. | Mean. :

41.9

416
88.4
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HARLEM CANAL NEAR ZURICH, MONT.

Locamion.—In S8W. } sec. 33, T. 33 N., K. 21 E., 500 feet below head gates and 13
miles southeast of Zurich, Blaine County

RECORDS AVAILABLE.—June, 1903, to September 30, 1920.

GaeE.—Stevens 8-day water-stage recorder installed April 20, 1919, at location and
datum of vertical staff used previously; inspected by John Palm.

DiscHARGE MEASUREMENTS.—Made from gaging bridge 300 feet above gage.

CHANNEL AND coNTROL.—Bed composed of earth on which &ilt may be deposited;
shifting. No well-defined control. Stage-discharge relation affected by growth
of weeds on control.

AccurAcy.—Stage-discharge relation shifting. Three well defined curves used dur-
ing 1919. Rating table used in 1920 well defined for period when flashboards
were in place on diversion dam; applied indirectly from May 23 to July 23 when
flashboards were assumed to be removed. Operation of water-stage recorder
fairly satisfactory; staff gage read to hundredths once daily in addition. Daily
discharge ascertained by applying daily mean gage height to rating table. Rec-
ords good for 1919 and poor for 1920. O

Harlem canal diverts water from north bank of Milk Rwer in SW. { sec. 33, T. 33

N, R. 21 E,, for irrigation of lands on north side of river near Harlem. Water can

be wasted into Milk River, but most of that diverted is used.

Discharge measurements of Harlem canal near Zurich, Mont., during the years ending
Sept. 30, 1919 and 1920

Gage Dis- Gage | Dis-
Date. Made by— | height.| charge. Date. Made by— height. | charge.
1919, Feet. | SecHt. 1920, Feet, | Secf.
Apr. 20 | Edwards and Tuttle.. 3.12 20.9 || May 14 R. F. Edwards.........| 3.88 58
28 do 0 Tuttle and Parker......| 3.04 33.8
19.9 || June 13 Tuttle and Price....... - 3.61 46.6
31.0 17 d 4 4.04 56
40.3 27 348
40.1 || July 3 36.1
45.1 20 33.9
35.9 30 32.4
3L0
5.7

a Engineer, U. S. Reclamation Service.
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Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., for the years ending
Sept. 30, 1919 and 1920. -

Day. Apr. | May.| June.| July.| Aug.| Bept. Day. - | May. | Jupe. | July. | Aug. | Sept.
-
1919,

.......... 20 0 38|38 38 1.7 41 39 44 6.5
2 39 0 36 | 40 3R 1.7 47 38 47 6.5
: J 42 0 43 | 42 38 R 51 38 55 6.5
4. 45 6.3 43 | 44 40 .0 50 36 58 6.5
[ T 42 23 48 | 44 37 50 38 58 6.0
6. 42 28 50 | 40 37 47 40 55 6.0
Toeinnnnnn 42 46 44 1 37 37 46 39 15 9.0
b T, 32 52 53 | 33 36 59 39 38 -9.0
9. ... 28 49 5 | 27 40 55 38 39 9.0

..., 26 47 57 1 23 38 53 37 38 9.0
43 62 | 20 b, T | I | B § SRR I 64 36 38 9.0

44 63179 (40 || Y2 ... ... 55 37 37 9.5

46 62115118 |1 | 18cciciiiiiiii]onnnn.s 47 39 37 85

51 56 | 12.8 | 31 59 55 |- 43 38 8.0

51 50 | 1.2 | 3t 59 65 28 37 6.5

45 50 | 1.6 | 32 59 65 28 37 6.5

50| 14.7 | 32 .5 59 58 38 37 6.5

42 49 | 22 32 42 52 34 28 56

39 52| 36 6.7 . 42 507 37 17 4.7

46 511 57 6.7 42 51 37 16 3.9

41 48 [ 57 6.2 40 44 37 15 3.2

2. . ...l 29 40 52 | 56 6.0 36 40 35 14 2.6
P TN 36 41 50 | 55 6.2 40 42 35 14 2.6
24.......... 25 38 47 | 42 6.4 35 46 33 14 2.6
25 e 20 39 3388 7.0 38 36 32 14 21
26....... 0 40 33 | 40 7.5 35 34 36 14 2.1
b/ S (1} 38 30 | 46 4.9 37 4 36 14 2.1
b (1] 35 31 | 46 2.4 37 36 35 13 L6
- TSN (1} 37 33 | 41 2.1 3 37 H 13 L6
o, M 1] 40 35137 2.5 40 38 33 12 L6
1 ST 4 ... 40 2.2 48 (....... 36 12 4..... .

Nore.—Braced figures show estimated mean discharge for period indicaied; leakage through headgates.

Monthly discharge of Harlem canal near Zu;ich, Mont., for the years ending Sept. 30, 1919
and 1920. .

Di i -feet.
ischarge in second-feet Run-oft

in
acre-feet.

Month.
Maximum. | Minimum. | Mean.

8| vaise | 3| Sazana

AGENCY DITCH NEAR HARLEM, MONT.

Location.—In SW. % sec. 33, T. 32 N., R. 23 E., 500 fect below headgate and 4 miles
south of Harlem, Blaine County.

RECORDS AVAILABLE.—May 25 to September 30, 1920. From July 14, 1905, to
September 30, 1919, station maintained half a mile below headgate.

Gace.—Vertical staff driven in canal; read by Gretchen Coates. At original site,
vertical staff fastened to downstream post of check weir at spillway.
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DiscHARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNEL AND conTROL.—Bed comhposed of €arth.” No well defined control except
at check weir 1} miles downstream.

Accuracy.—Stage-discharge relation not permanent. Three fairly well-defined rating
curves used during 1919; one fairly well defined curve used during 1920. Gage
read to hundredths once daily. Daily discharge determined by applying gage
heights to rating tables directly. Records fair.

Agency ditch takes water from south bank of Milk River in sec. 32, T. 32 N., R.
23 E., for irrigation of lands on Fort Belknap Indian Reservation. Water not required
for irrigation can be wasted into White Bear Creek, about 12 miles below headgate.
This canal has been given a prior right by court decree to 125 second-feet of the water
of Milk River and its tributaries above the point of diversion.

Discharge measurements of Agency ditch near Harlem, Mont., during the years ending
Sept. 30, 1919 and 1920: y

. Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1919. | ' Feet. | Sec-ft. 1919. Feet. | Secft.
Apr. 19 | Tuttle and Edwards...| 4.06 81 June 27 3
28 do...... . 42,6 || 1920,
May 8 'war . 65 May - 25 a2,28.|". 88
21 62 - || June 13 51.89 70
26 81 15 c1.86 63
June 4 78 July 2 1.20 30.5
10 59 5 118 30.4
18 56 20 a1.40 17.1
24 56 29 .95 18,0
24 13.3 .

@ 01d gage read 4.44 feet at 4 p. m.

b Old gage read 4.06 feet at noon.

¢ Old gage read 3.91 feet at 1,20 p. m. .

d Gage height affected by gate operations and by checks at spillway.

Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., for the years ending
Sept. 30, 1919 and 1920.

|
Day. Apr. | May. | June. | July. Day. May. | June. i July.
1919.

s 40 76 .-- 94 31
26 T2 - 91 31
26| T2 . 97 32
2% 74 . 97 32
29 72 58 97 30
36 64 70 88 31
44 72 72 79 28
62 60 69 k(i 35
68| 56 72 74 30
59 | 56 48 7 20
58| 58 51 70 21
55 60 53 71 34
59 a2 - 96 67 33
5 66 9% | o7 20
83 62 81 66 4
B 58 86
59 53 94
67 56" 94
63 -3 (O U | - Y 94
56 54 . 84
551 55 . 90
951 35 . 90 |.

82 24 90 |.
T4 27 91
70 27 97
68 21 97
66 27 | 94
64 6.4 |. 97
T8 [eemear]omeenees I3 97
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Monthly discharge of Agency ditch near Harlem, Mont., for the years ending Sept. 30,

1919 and 1.920
\ Discharge in second-feet. Run-oft
Month. | in:
Maximum, | Minimum.| Mean. | 3crTe-feet.
| . k
1919. ‘
April 17-30...ceviieiniiiiiii il i 85 32 67.4 - 1,870
ay ............ 95 26 60. 4 3,710
June............ . j . 76 6.4 53.8 3,170
Julv e Mrerealeseacanens 24 1n 17.8 - 424
The Period. .. ooeeeueenuerennueseireneieesieseaeerseeanafeee e e e eael e - 9,170
May 5—31 a7 48 82.4 4,410
June... 97 0 56. 4 3,360
July.. 41 0 25.3 1,560
The period..........cvvveevannnnn. ! PR 9,330
|

PEOPLES CREEK NEAR DODSON, MONT.
. I .

Location.—On Fort Belknap Indian Reservation, 800 feet above United States
Reclamation Service dlvempn dam and 7 miles-southeast of Dodson in Phillips
County.

DRAINAGE AREA.—Not measured

RECORDS AVAILABLE.—April 30, 1918, to September 30, 1919.

Gace.—Overhanging chain gage! on right bank, 800 feet above dam; read by Mrs.
A.J. Schulz. |

DISCHARGE MEASUREMENTS. —M#de by wading or from cable at gage.

CHANNEL AND conTROL.—Bed of stream at gage composed of sand. Comntrol is sand
bar 100 feet downstream from gage; - probably shifts; at high stages control is
drowned out. Banks are fairly high but subject to overflow at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 4.20 feet aﬁ 5 p. m. March 25 (discharge not. determined); no
flow May 16 and 17, June 10,. 15-30, July 1 and after July 7.

1918-1919: Maximum stage recorded, 4.20 feet at 5 p. m. March 25, 1919 (dlB-
charge not determined); no flow June 10 to September 30; 1918; May 16-17, June
10, 15-30, July 1, July 8 to September 30, 1919.

Ice -—Stamon not mamta.med during winter; but very little flow.

Drversions.—No data.

RecurAtion.—Noie.

Accuracy.—Stage-discharge rela.tnon practically permanent. during year. Rating
curve fairly well defined below 30 second-feet. - Gage read to hundredths daily.
Daily discharge ascertained by applying daily gage height to ratmg table. Records
fair. .

|
Discharge measurements of People‘rs Creek near Dodson, Mont., during the year ending
Sept. 30, 1919.

T
I
Gage Dis-
Date. : Made by— ) height. | charge.
| .
} Fegt.- | Secoft.
Apr. 10 Tuttle and Strattona,....... lecesrosuneserasnansasscsesnssascosnanansaras 1.04
16 F.EQWards..oceeeeeiaracdovonroonsneasssnanecenvas fesesansenrienanans .95 14.4
June 10 | ..... AOuenaennonioiiiil j. ................................. rerneane .65 - 0.2

a Engineer, U. 8. Reclamation Service]
b Discharge estimated.

e 444



136 SURFACE WATER SUPPLY, 1919-1920, PART VI

Daily discharge, in second-feet, of Peog)les Creek near Dodson, Monk., for the year ending
ept. 30, 1919.

Day. Apr. | May. | June July. Day. Apr. | May. | June. | July.
2.0 16
2.0 17
1.2 12
1.2 1
1.2 11
1.2 11
1.2 9.6

.8 9.6

.4 6.0

.0 5.2

22 5.2
6.0 5.2
6.0 6.0
2.0 6.0
........ 6.0

NotE.—Gageread 4.03 feet. Mar. 25 and 3.22 feet Matr. 26, 1919, by U. 8. Reclamation Service em{ﬂoyees
' discharge not computed, as high-water measurements have not been made. Gage not read Apr. 11-15an
June 8-9; discharge interpolated.

Morhly discharge of Peoples Creck mear Dodson, Mont., for the year ending Sept.

30, 1919.
' Discharge in second-feet. Run-off
Month. in acre-
Maximum, | Minimum.{ Mean. feet.

2% 5.2 12.3 512

108 1] 10.9 670
22 0 T 3.37 93.6

. 80 2.8 34.9 415

FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY.

Locarion.—In SW. { sec. 4, T. 1, R. 10-W. third meridian, at Balls ranch, in Sas-
katchewan, just across international boundary fromeast side of lot 3, sec. 6, T.
37N, R. 34 E. . . -

DRAINAGE AREA.—1,875 square miles (measured by Reclamation Service, Depart-
ment of Interior, Canada).

RECORDS AVAILABLE.—April 1, 1917, to September 30, 1920.

Gaaz.—Stevens continuoug water-stage recorder; inspected by W. B. Chamberlain.

DiscHARGE MEASUREMENTS.—Made from cable 20 feet above gage or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel. Control at gravel riffle
100 feet downstream; slightly ghifting.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 5.46 feet at 2 p. m. April 5 (discharge, 1,060 second-feet);
minimum discharge, no flow July 28 to August 8 and August 26 to September 30.

Maximum stage during year ending September 30, 1920, 6.10 feet at 11 a. m.
May 10 (discharge, 1,660 second-feet); minimum discharge, no flow October 1-8
and March 1-12.

1917-1920: Maximum stage recorded, 9.99 feet at 11.30 a. m. April 30, 1917

. (discharge, 2,780 second-feet); river dry during periods in 1919 and 1920.

Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

Diversions.—Several ditches divert water for irrigation about 60 miles above station
in Saskatchewan.
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REeeuraTioN.—None.

|

137

Accuracy.—Stage-discharge rel#tion slightly shifting. Rating curve used during

" 1919 well defined; curve used during 1920 well defined. Operation of water-stage

recorder fairly satisfactory. Daily discharge ascertained by applying to rating

# obtained by inspection of recorder graph. Records
|

table daily mean gage heigh
good.

CoorERATION.—Station maintained in cooperation with Reclamation Service, De-
partment of Interior, Canadq.

Discharge measurements of Frmchbmn River at international boundary dunng the years
end‘m? Sept. 30, 1919 and 1920.

\
Dis- G Di
Date Made by— yonge | o || Date. Made by— o2 | s
|
I
1918 Feel. | Sec.-ft. 1920, Feet. | Sec.-ft.
Oct. 21 | H. A. Parr......cco.... % g Mar.22 w. s HcDonald...... cﬂg 1(1};48
....... . ¢
; 4 ca.84 | o52
N 2 c4.75 | 872
2.64 5.2 29 €4.97 {1,047
2.50 5.2 30 c4.78 | 896
2,28 5.2 31 €4,40 | 640
2 g 4.8 || Apr. 1 €4.25 | 516
2. 5.2 2 €3.98 | 42
2.11 4.4 3. c3.54 | 235
2 #o 4.7 4. €3.18 | 132
2.15 51 7] 317 | 144
2.18 5.5 8 | 3.30 | 172
2. %s 4.5 13 |. 3.50 | 262
2.14 5.2 14 3.55 | 278
3.42 14.6 15 3.64 | 347
10 N AR
3.13 36 19 4.30 | 648
2.94 26 19 437 703
2. :f.) 17.5 20 4.57 |- 801
2.70 14.2 21 4.60 | 840
4.15| 401 22 4.45 | 143
467 585 23 4.36 | 692
2.70 84 24 4.68 | 862
2. 81 % 4.69 | 865
1 69 2% 5.10 11,106
26 2 5.17 1,148
29 27 5.26 |1, ;g
1| 25 28 4.86
. 5.0 28 4,76 | 931 -
8 2.6 2 4.51] 794
1.3 29 4.38 | 714
‘ 0 || May 1 417 | 599
W g A
4.6 4 5
5 4.29 | 682
6 412 59
0 7 3.88 | 460
0 8| 3.88 | 475
0 81 3.90 | 485
0 15 3.76 | 435
2.9 || June 6 2.59 79
19.0 || July 8 2.44| 57
9.0 29 220 32
4,1 || Aug. 19 do 1.82 5.3
2& 0 || Sept. 19 | McDonald and Dawsonb| 1.70 Lo7
L

’a Engineer, Dominion Water Power Bh'anch, Canada.
eer, Canadian Reclamati

on

c Stage-discharge relation affected by ice.

i
L
|
i
|
|
|

Service.
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Daily discharge, in second-feet, of Frenchman River at international boundary for the years

ending Sept. 30, 1919 and 1920.

Day. Oct.| Nov.| Dec, | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1918-19.
33 129 36 35 (1}
93 120 3 23 9
401 115 31 17 0
585 131 29 13.4 0
5.0 975 102 29 11.6
824 99 29 10.0 0
627 9 29 7.0 0
496 95 28 6.0 0
545 97 28 5.1 10
N 615 104 32 4.2 29
5.2 521 100 35 3.6 22
5.2 420 85 29 4.8 16
5.2 35¢ 85 32 4.1 9.0
4.8 328 84 29 3.3 6.0
5.2 313 76 30 2,5 4.5
5.0 270 67 2 2.0 3.4
4.4 284 63 24 1.4 2.5
4.7 266 59 19.1 1.24 1.8
5.1 214 57 16.4 .92 1.3
5.5 191 56 15.2 .68 1.0
4.5 201 54 13.4 .60 801, ......
5.2 209 52 12.2 .48 .60 f........
20 237 48 1.0 .48 A8 L.
36 313 49 11.0 42 1 3 IR,
43 280 50 11.0 .36 24 L.
36 209 51 7.5 A
26 179 52 28 .24
17.5 166 49 25 0
14.2 148 441 203 0
24 138 41 74 0
33 Jeeenne.- 39 |oiiuennn 0
1919-20.
612 596 86 44 22 46
438 893 81 39 22 31
2541 1,083 | 8¢ | 34 23 16.7
131 993 72 36 10.2
179 692 72 37 19.7 11,4
183 596 66 37 16.7 7.4
164 512 47 41 16.7 5.8
147 483 44 38 18,2 4.7
140 621 42 49 19.0 3.0
140 862 41 87 12.6 3.0
219 T07 41 7% 14.0 3.0
267 611 N 65 13.3 2.2
231 556 36 96 13.3 L97
270 526 36 70 10,8 1,52
349 47 32 47 9.0 1,52
329 442 29 43 7.9 1.3
254 420 29 43 6.3 1.3
325 420 62 44 5.8 97
644 254 96 40 5.2 .86
804 222 | €102 37 3.4 .65
820 194 | 116 36 2,2 .43
738 172 172 34 1,97 .55
686 152 | 247 31 1,97 .76
798 138 | 235 31 1.52 97
955 134 | 280 31 97 1L07
L1 | 14| 128 | 34 .86 197
1,162 122 66 34 1.07 1.75
972 112 60 38 3.0 1.53
964 104 51 36 9.6 .07
596 100 48 29 19.7 197
........ 9 t........| 25 37 [

NoTE.—Braced Q%gures show estimated mean discharge for period indicated.

1919, Mar. 1-12, 1
Julty 13, 14, Aug. 11, 12, 14-25, 1919; Apr. 5, 11, 25
pu

June 13, 18, July 4, 22F

ed by comparison with flow at 76 ranch June 22- ,1920. Stage-di
to Apr. 19, 1920; discharge computed from discharge measurements, temperature records, and observer’s

notes.

Discharge interpolated Oct. 19, 20, 25-27, 1918; Maré 16
, Sept.

No flow Aug. 26 to Oct. 8,

5, 1980,

gerelation affected by ice Mar. 13

30 to June 3, 16,
Discharge com-
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Monthly discharge of Frenchman River at international boundary for the years ending

Sept. $0; 1919 and 1920.

139

|
Discharge in second-feet.
Run-off in
Month. . - acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
35 11.2 23:0 1,410
31 16.5 2.1 1,370
43 4.4 11.6 713
975 33 318 20,700
131 39 75:8 4,
203 7.5 3.9 1,900
35 - .00 5,15 317
29 .00 - 3.52 216
110 0 5,46 336
1,072 9 242 14,900
1,162 131 496 29, 500
1,083 g1- 432 26, 600
280 29 84,6 5,030
9% 25 43.9 2,700
87 .86 1.6 713
46 .43 5.55 330

BEAVER OREEK NEAR MALTA. MONT. -

LocatioN.—In NW. }sec. 30, T. 28 N., R. 33 E., at highway bridge at Hales Crossing;
at site of proposed reservoir of the United States Reclamation Service 28 miles

southeast of Malta, Phillips County.
DRAINAGE AREA.—Not measured.

REecorps avamasre.—March 31, 1917, to September 30, 1920; fragmentary.
‘Gage.—Chain on downstream handrail of highway bridge; read by Chas. Hales.
DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.
CHANNEL AND CONTROL.—Bed composed of clay and gravel. Control for low water
at gravel bar 400 feet downstream; fairly permanent. Above gage height 12.5
feet river cuts across first oxbow loop below and has marked increase in slope.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 15.1 feet April 3 (discharge, 2,130 second-feet); no flow April 15 to May 3,

May 22 to July 1, and July 8-31.

Maximum stage recorded during year ending September 30, 1920, 15.6 feet
March 15 (stage-discharge relation affected by ice, flow not computed); no flow

April 12-13 and May 26-31.

1917-1920: Maximum stage recorded April 6, 1917, 19.5 feet (discharge, 4,990

second-feet); no flow during periods in each year.
Ter.—Stage-discharge relation affected by ice.

DiversioNs.—No diversions from main stream; several on small tributaries above.

ReauraTiON.—None.

Accuracy.—Stage-discharge relation permanent; affected by ice. Rating curve well
defined between 10 and 3,000 second-feet. Gage read to tenths once daily.

Daily discharge ascertained by applying gage height to rating table.

Records fair.

Discharge measuremenis of Beaver Creek mear Maila, Mont., during the years ending

Sept. 30, 1919 and 1920.

Date. . Made by— hgia S cl?all?ée.
1919, Feet. Sec.ft.
May 8 | H. A, PalKer.....cooiieiiiiiae i iiiitiairraiecatracancsicnncnnancannannn 6. 60 499
1920.
Apr. 10 | Tuttleand Smith.....occ.iiiiii i iiiieieiciieeiateececnacaasanasconannes .71 17.6
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Daily discharge, in second-feet, of Beaver Creek near Malta, Mont., Jor the years ending
Sept. 30, 1919 and 1920.

Day. Mar. | Apr. | May. | June. | July. Day. Mar. | Apr. | May. | June. | July.
734 104
408
354 66
318 47
210 28
183 28
156 24

42 512
24 5 48
16 148
12
12 61
12 273
9.5 940
9.5 820
6.5 381
6.5 1,440 282
6.5 [ 5,380 132
6.5 [ 5,380 92
6.5 | 4,360 76
6.5 | 2,090 48
6.5| 1,180 | 42
4.0 748 37
4.0 273 fienennn
15 192 f......
.0
.0
.0
.0
.0
.0

NotE.—Braced figures show estimated mean discharge for period. Stage-discharge relation affected b:
ice Mar, 14-23, 1920; discharge not computed. r & ¥
Noflow Apr. 15to May 3, May 22 to July 1, and July 8-31,1919. Norecord for remainder of 2-year period.

Monthly discharge of Beaver Creek mnear Malta, Mont., for the years ending 'Sept. 30;

1919-1920.
Discharge in second-feet. Run-olf
Month. n

Maximum. | Minimum.| Mean, | Scre-feet.
2,130 0 218 13, 000
822 0 127 7,810
0 0 0 o
448 0 25.0 1, 550
Theperiod. ... ..ccoovuiiiiieiieiiiiiiiiiieieeeee]eccemaaaaca]encannn DTN PO, 22, 400
558 0 167 9,940
734 0 82,4 5,070
5,380 5(. 733 43,600
940 37 207 9, 440
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BEAVER CREEK NEAR BOWDOIN, MONT.

Locarron.—In SW. } NW. § sec. 16, T. 30 N., R. 32 E,, at county highway bridge
- 2% miles southeast of Bowdoin, Phillips County.

DrAmnAGE ArEA.—Not measured.

RECORDS AVAILABLE.—April 9 to September 30, 1920. From March 21, 1918, to
September 30, 1919, station maintained in sec. 23, T. 31 N, R. 32 E.

" GaGe.—Wire on upstream handrail of bridge; read by Boyd Morris.

DiscearGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of clay; fairly permanent. No well defined
control. Banks subject to overflow at extremely high water. Overflow channel
diverts water into Bowdoin Lake 1 mile above gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.8 feet at 5 p. m.
June. 20 (discharge, 3,720 second-feet); minimum stage, 0.44 foot September 23
(water standing in pools, no flow). Overflow channel carrying 2,400 second-feet
on June 20 gives total flow of 6,120 second-feet for drainage area above overflow
channel.

Diversions.—Numerous small diversions above station.

REeeuraTION.—None.

Ice.—Station not operated during winter.

Accuracy.—Stage-discharge relation permanent. Rating curve used March 27 to
September 30 is well defined between 36 and 3,630 second-feet and fairly well
defined below 36 second-feet. Gage readings once daily to hundredths below
3.30 feet gage height and to half-tenths above. Daily dischaige ascertained by
applying gage height to rating table. Records good.

Discharge measurements of Beaver Creek near Bowdoin, Mont., during the year ending
Sept. 30, 1920.

AY
Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. |charge.
Fect. | Secft. ' Feet. | Secft.
Mar, 27 | Tuttle and Smitha..... 4,91 246 June 19 Smith and Herdman a.| 15.46 | 3,570
ADr. 9 |eanen T N 2.18| 38.7 26 | H.S. Price.....ccusn.. 4.26 | 174
95 [2200 do...lllllll 18| 17

GET_ , U. 8. Recl tion Service.

OTE.—Measurement on Apr. 9, made at Woolridge bridge 8 miles below station; no inflow hetween
: two stations. Old gage read 3.83 feet.

- Daily discharge, in second-feet, of Beaver Creek near Bowdoin, Mont., for the year ending
Sept. 30, 1920.

Day. | Apr.|May.| June. | July. | Aug.| Sept. Day. |Apr.|May.| June. | July. | Aug.| Sept.
) RN M 936 4 75| 1.8 9.8 21 20 {1,610 6.6 0.2
b S R 656 11 49| 58| 4.6 14 21 | 354 10 .2
635 9.0 41| 7.0 | 1.4 11 1,510 12 .1

656 7.8 25| 7.8 1.2 11 3,510 | 214 18 0

723 6.2 26| 7.8 1.4 9.0 3,720 | 115 26 0

[ TP RO 224 3.4 14|20 1.4 10 3,400 | 44 |29 0

Tewveefocennn 235 9.0 17 | 20 1.3 9.0 3,270 36 0

- S JOU 189 6.2 12 | 18 1.2 8.0| 2,760 22 |20 0

| . 39| T4 3.4 179 | 16 1.0 6.6 2,400 14 |26 0

10...... 34| 36 3.8 118 | 18 1.0 6.2 500 15 |46 0

30 34 4.2 51118 .8 7.0 179 11 51 0

26 32 11 33|16 .8 2.6 184 11 56 0

22 33 5.4 27011 .7 5.0 179 10 25 1]

20 46 10 257 9.4 .6 3.0 181 9.8 (18 0

26 18 1,260 | 7.8 .4 14 126 7.8118 0

18 Joeeeenes 5.8 12 0
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Monthly discharge of Beaver Creek near Bowdoin, Mont., for the year ending Sept. 30, 1920.

Discharge in second-feet.
Run-off in

Month. sore-fest.
Maximum. | Minimum.| Mean.

v-_coﬁjoy-

8| pE8E8E

7

BEAVER CREEK NEAR HINSDALE, MONT,

Locarion.—In NE. } sec. 28, T. 31 N., R. 35 E., at highway bridge on main road to
Saco, 5 miles west of Hinsdale, Valley County, and 6 miles above mouth of creek.

DrainaGce aArea.—Not measured.

RECORDS AvAILABLE.—April 1, 1918, to September 30, 1920.

Gage.—Wire on downstream side of highway bridge near left bank; read by A S.
Garcia.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; practically perma-
nent. No well defined control.

ExTrREMES OF DISCHARGE.—Maximum stage recorded during yea? ending Sept. 30,
1919, 16.3 feet at 7.30 a. m. April 3 (discharge, 2,530 second-feet); no flow July
19-23, August 15-21, August 26 to September 1, September 5-28.

Maximum stage recorded during year ending September 30, 1920, 14.67 feet
at 7 p. m. June 24 (discharge, 2,460 second-feet); no flow October 10.

Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

Diversions.—Numerous diversions above station.

REecuraTiON.—None,

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 15 and 700 second-feet and fairly well defined above and below. - Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean gage
height to rating table. Records for open channel when discharge is above 10
second-feet are good; for other periods fair.

Drscharge measurements of Beaver Creek near Hinsdale, Mont., during the years ending
Sept. 30, 1919 and 1920.

-

Date. | *  Made by— hgf‘g%et. cllx?alfge. Date. Made by— h(gia <. ch]glrsge.
1919, | Peet. | Secft. || 1920. Feet. | Sec.ft.
May 12| R. F. Edwards....“...' 140 | 531 | Apr. 13 1.... 0., 118 | 43.2
June 12 |..... d0ueerciainian... 1.0% 15.3 || June 24 | H. K, Smith....... t...| 14.85] 2,360

July 7| H.S.Price............. 1.28 53
1920.
Mar. 2¢ |A. H. Tuttle............ a9.43 838
30 |..... L« [ S 2.71 286
|

@ Stage-discharge relation affected by ice jam half a mile below gage.
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Daily discharge, in second-feet, of Beaver Creek near Hinsdale, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day. |Apr.|May.| June. |July.| Aug. | Sept. Day. Apr.| May. |June.|July.| Aug.| Sept.
18 8.0{18 0 90 93 14 04 0 1}
8.0} 18 25 .2 82 75 14 .21 0 0
4.3 374 2.0 .2 75 68 14 21 0 1}
3.0 476 1.0 .1 75 57 93 0 0 0
2675 .9 .0 60 43 80 O 0 0

20132 .7 0 32 6.2 0 0 . 0.
2.0 93 7 0 25 62| 0 .2 0
2.6 178 4 0 18 26| 0 .2 0
11 39 .4 0 3.0 10 .9 .2 0
18 11 4 0 8.0| 20} 3.0 .1 0
14 8.0 .4 0 14 20 20( 0 0
14 30 .3 0 14 26 1.0 O 0
18 1.4 .2 0 35 30 700 0

18 1.0 .2 0 29 30 41 0 .1

14 51 0 0 29 30 .3, 0 2

18 f...... 50 fee....
Day. Cet. | Nov. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
0.4 LO....... 111 388 13 303 5.5 36
.4 2.0 |........ i | 210 9.3 229 9.3 49
.4 14(........ 87 | 714 9.3 188 4 39
.2 15 N PO 87| 984 17 138 25 24
.2 I 8 PO 528 32 47 4 14
.2 I 3 TS 80 | 426 16 26 28 12
4 A 80| 371 1 66 31 11

.4 A, .- 80 | 292 12 68 38 . 58

.2 I 3 R 72| 269 4.3 60 2% 2.2

11 0 R PO 721 220 2.2 53 4 1.6

.3 57 178 2.0 498 18 .9

7 57 | 17 5 28 22 .9

7 38 87 .4 87. 21 .9

L0 40 68 40 146 .25 .9

Lo 49 63 2] 434 14 .8

-4 45! e 4| 10 12 g

45 59 - .9 301 9.3 .8

75 52 9| 669 12 .8

69 38 151 930 10 .4

1.0 154 31 356 424 7.4 .3

7 162 21 402 236 3.6 .4

1,450 176 | 13 {1,760 154 2.0 .3

........ i’ 194 | 13 {2,300 03 4.3 .5

........ 213 13 12,460 81 14 1.2

) N1 650 216 11 |2,460 54 14 .9

L0 loae... 1,420 213 10 12,450 43 7.4 L0

P A PO 1,330 205 5.5 2,080 B 8.7 L0

IS I PR 766 205 5.5 11,140 28 14 L2

LO|.een.... 507 199 9.3 | 460 28 31 .8

) 91 O, 414 344 8.0 | 368 11 33 .6
LO|oeen.... 223 |......l . ) & S 6.2 3 |eeee.-..

NoTE.—Braced figures show estimated mean discharge for periods indicated. Stage-dischs relation
affected by ice Mar. 21-25; discharge estimated. P ree
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Monthly discharge of Beaver Creek near Hinsdale, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.

- | Run-off in
Month. ‘| gcre-feet.
Maximum.: Minimum.| Mean.

o B
~23588
o000

B
g

-
DN O 3 O

B
(32—

g8858un

|
|

ROCK CREEK NEAR HINSDALE, MONT.

Loocarron.—In sec. 10, T. 31 N., R. 36 E., at Ottenstror ranch, 2 miles below head-
gates of Rock Creek canal and 6 miles northeast of Hinsdale, Valley County.

DRAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—April 19, 1912, to September 30, 1920. From July 5, 1905, to
December 31, 1907, station maintained 2 miles upstream, just below diversion
dam of Rock Creek canal. Flow at two points comparable.

Gace.—Combined chain and staff gage on left bank; read by John Hoerster and Mrs.
A.F.Miller. Original chain gage washed out during spring flood of 1917 and new
one installed 30 feet above old site.

Di1scHARGE MEASUREMENTS.—Made by wading a quarter of a mile below gage or from
bridge 2 miles downstream.

CHANNEL AND CONTROL.—Gage in deep pool. Control at gravel bar a quarter of a mile
downstream; slightly shifting during high water. Right bank subject to over-
flow at flood stage.

EXTREMES OF DISGHARGE.—Maximum stage recorded during year ending September
30, 1919, 18.2 feet at 7.10 p. m. April 3 (discharge, 3,430 second-feet); minimum
discharge, no flow May 8-11 and June 21 to September 30, 1919.

Maximum daily discharge during year ending September 30, 1920, 2,240 second-
feet, March 27; no flow October 1 to December 31 and August 24-29.

1906-1907; 1912-1920: Maximum stage recorded, 18.40 feet June 9, 1906, deter-
mined by leveling from high-water marks (approximate discharge determined
from extension of rating curve, 6,220 second-feet); minimum discharge, no flow
for periods in nearly every year.

Ice.—Stage-discharge relation affected by ice; records discontinued during winter.

DiversioNs.—Normal summer flow appropriated for use during irrigation season.

REeguLaTiON.—None.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used during
1919 well defined; curve used during 1920 well defined between 13 and 1,000
second-feet. Gage read to hali-tenths once daily except during rapidly changing
stage when it is read twice. Daily discharge ascertained by applying gage height
to rating table. Records good.

1

’
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Discharge measurements of Rock Creek near--Hinsdale, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— net. | charse, || Dote- Made by— 1orgs | oo,
1919. Feet. .| Sec.ft. 1920. Feet, | Sec.ft.
Apr. 12 Edwards and Jewett...| 7.70 334 Mar, 24 a10.69 1,050
ay 12 | R. F, Edwards......... 5.78 7.7 30 9.39 791
June 13 |..... do .................. 5.41 .1 Apr. 13 6. 81 140
July 7 5.35 16

o Stage-discharge relation affected by ice on bottom of creek.

* Daily dwchaﬁge, in second-feet, of Rock Creek near Hinsdale, Mont for the years ending

Sept. 30, 1919 and 1920.

Day. Mar. | Apr. | May. | June. | July. Day. Mar. | Apr. | May. |:June. | July.
1,30 | 02| 0.2 20| .2 .
21801 .2| .2 20| 2
2 . L .
2§ﬁg 0 .2 2| .zl
1,370 2| .2 2] 0.
1,060 .2 2] 0
68U, 0 3 2 0
347 0 . 2| 0
18| o 21 2! 0
28 0 .2 . 2L 0
3571 6.0 2 . 2] 0
406 | 6.0 .2 ' “2{ 0=
334 0.8 2 : X 2.2 o
us| 2 2 30, M 2l 200
8lesucaesver.| 188 mendens Y4 PR
Day Mar. | Apr. | May. | June. | July. | Aug. | Sept.
24 13 2 52 8]
150 1 1 AN
g}x ’ 1’3 %8 ) 3
TR, 13 8] 2 £9
8| 1| ‘1.2 89
& 13 16 24 “9
.- 82 RF B | T PR Y 89
.37 lg J18f 16 . s
coveslt i8] T 18y gl s
62 2 ] 137 %
113 20 16 13 2
wl 20| .18 19
:% 67 20 10 89
37 16 7 9
13| 151 16 10 89
10 47 16 4 89
10 2A4|. 16 4 89
10| 680 16 2 89
10} 101 16 2 89
10| 652 16 2 89
0| 206 16 2 95
10 95 16 2 101
10 72 13 0 107
10 72 13 0 113
. 10 84 13 0 37
. 10 57 13 0 37
. 490 7|+ 10 47 7 0 28
) 110 28 10 37 7 0 20
929 2| .10 32 7] 238 28
Bl ettt 663 |..u..... 13 [eennn.. 512 | 101 [........

NotE.—No flow July 5, 1919, to Mar. 20, 1920. Gage not Sept. 6-11, 13, 15-18, 20, 22-24, 1920; dis-
charge interpolated. tage-d.tscharge relation affect by ice Mar. 21-26, 1920, dxscimarge computed by
" assuming backwater during measurement of Mar. 24 remained constant.

102724—23—wsp 506—10
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Monthly discharge of Rock Creck near Hinsdale, Moni., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
’ Run-off in

Month. acrefeet. .

Maximum. | Minimum. | Mean. :

ol
-
[T

&

B
SE8¥ERE | 8| ..-.288

- -
o b S B

J

I

ROCK CREEK CANAL NEAR HINSDALE, MONT.

Locarion.—In SW. 4 sec. 10, T. 31 N, R. 36 E., 1 mile below intake from Rock
Creek, 150 feet below first check weir and bridge, and 6 miles northeast of Hins—
dale, Valley County.

RECORDS AVAILABLE.—May 7, 1918, to September 30, 1920,

Gage.—Vertical staff near left bank; read by Mrs. A. F. Miller.

DISCHARGE MEASUREMENTS.—Made by wa.ding or from highway bridge 1 mile below
gage. -

CHANNEL AND CONTROL.—Bed composed of earth; fairly permanent. No well-

. defined control. . . .

Accuracy.—Stage-discharge relation fairly permanent.” Rating curve fairly well
defined below 66 second-feet. Gage read to half-tenths once daily. Daily dis-
charge ascertained by applying gage height to rating table. Records good for
1919 and fair for 1920.

Water is diverted from Rock Creek to irrigate lands on the east side of Rock Creek }
Valley, north of Milk River. Water can be returned to Rock Creek, but most of that: ‘
diverted is used.

Discharge measurements of Rock Creek canal- near " Hinsdale, Mont., during the year&
ending Sept. 30, 1919 and 1920. .

Date. Made by— hg&i%. chgirsée. Date. Made by— hglagiet chg.lrgg-e
1919, Feet. | Sec.t. 1920. Feet. | Sec.ft.
Apr. 12 | R. F. Edwards......... 5,52 51 Apr. 13 | A. H. Tuttle........... 6.00 65

ay 124..... 15 [ U 3.9 13.3 : o
June 13 |..... [+ L T, 3.1 .55
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' Daily discharge, in second-feet, of Rock Creek canal near Hinsdale, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. f Apr. May. | June. Day. Apr. | May. | June. | July. | Aug.
i
1920.
29 20 1o..o........ 66 42 4.6
28 204 2...ciiiinnas 3 48 4.6
28 2.0 R 70 22 3.8
28 20| 4............ 56 62 3.8
28 1.5 I R 58 47 3.2
N 29 L1fl 6............ - 53] 45 3.2
30 .7 Y TR 30 45 3.2
28 N R SRR 57 44 2.6
28 .7 | S 40 36 2.0
28 ST 35 16 1.5
........ 28 ST MLl 42 12 2.0 0
51 3 B I VU 7 11 2.0 [\
3., 13 A " 25 26| 0
66 13 LT M. 53 25 61 0
64 11 L1115, .. eseans 85 23 35 12
64 11 L1168 veeus] 68 20 69
60 11 L 17....o.. ..., 64 17 48
58 11 LS {1 18eauecinn.s 74 13 23
54 1l L3 19 ... 72 .13 45
51 13 L5 20............ 72 10 49
48 12 1.5 8.0 53
47 11 1.1 8.0 4.6
45 9.0 1.1 7.0 3,8
43 8.0 L1 53 3.81
40 7.0 .7 5.3-( 3.8
38 7.0 0t 537 3.8
35 5.3 [ 53| 3.8
34 3.8 0 461 3.2
33 3.2 0 46, 32
30 2.6 0 4.6 23
........ 2.6 fo.aoiaal] 4.6 .. ....

1919, and Aug. 5, 1

30, 1919 and 1920.

Note.—Canal in:;%amtlm some time before record started in 1819. Canal closed for season, June 30,

"Monthly dischurge of Rock Creek canal near Hinsdale, Mont., for the years ending Sept.

Month.

Discharge in second-feet. .

Maximum.

Minimum.

Mean.

Run-off in
acre-feet.

1,820
972
50,5

2,850

3,490
1,270
845

*119

5,800
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PORCUPINE CREEK AT NASHTUA, MONT.

Locarion.—In NW. } sec. 31, T. 28 N., R. 42 E., 500 feet above ford, a quarter of a
mile above highway bridge, and three-eighths of a mile north of Nashua, Valley
County.

DraINAGE AREA.—Not measured.

Recorps avainapre.—July 11, 1908, to September 30, 1920.

Gace.—Vertical staff fastened to trees on left bank; read by Rosie Brocksmith.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from bridge.

OHANNEL AND coNTROL—Bed composed of heavy clay and fine gravel. Control at
gravel bar 50 feet downstream; practically permanent.

EXTREMES OF DISCHEARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 15.4 feet at 8 a. m. April 3 (discharge, 935 second-feet); no flow
August 15 to September 30. '

Maximum stage recorded. during, year ending September 30, 1920, 11.0 feet at
8 a. m. March 27 (dlscha.rge, 522 second-feet); no flow October 1 to March 20
July 19-30, and August 2 to September 30.

1909-1920: Maximum stage recorded, 18.0 feet April 11, 1916, determined by
leveling from flood marks (discharge, determmed from extension of rating curve,
2,700 second-feet); no flow for several penods during several years.

Icr.—Stage-discharge relation affected by ice; discharge very small.

Diversions.—Canal of United States Reclamation Service will divert entire flow|

. above thestation during irrigation season.

REGuLATION.—Reservoir of United States Reclamation Service on middle fork of
stream partially regulates flood flow; storage capacity, 3,800 acre-feet.

Accuracy.—SBtage-discharge relation practically permanent during year. Rating
curve used in 1919 well defined between 10 and 400 second-feet; curve used in
1920 fairly well defined below 100 second-feet. Gage read usually to tenths
once daily, occasionally twice daily, and a few readings to hundredths. Daily
discharge ascertained by applying gage height to rating table. . Records fair.

Discharge measurements of Poreupine Creck at Nashua, Mont., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
1919, Feer. | Sec. -ft 1920. Fect Sec.ft.
Apr. 8| A.H. Tuttle........... 9.31 Apr. 22 | R. F. Edwards......... 102
-3 P L+ | N 8.61 312 July 4| A.H. Tuttle........... 3. 10 1.0
30 |..... L [ R 3.68 13.0




- MILK RIVER BASTN. . 149

Daily chschwrar, n - second-feet, of Rorcupine Creek mnear Nashua, Mont., for the ymrs
ending Sept: 80, 1919 and 1920.

Day. s Oct. | Nov. | Mar. | Apr. | May. | June. | July.
- 1918-19.
0.5 ) P N 277 12 0.8 0.6
.5 ) P A R, 700 12 .8 137
.4 Llfe....... 935 12 .8 1.2
.4 b B I DODURN 915 12 .8. .8
.4 ) 7 B PO 815 12 9 3
4 15 |eeannns 646 | 17 .9, 6
.4 L6 |eenenas 506 86 .8 8
4 L5 |eeaennnn 318 | 32 .8 8
.4 LS5 |eeene... 274 26 .7 3
.6 N P 130 | 20 .9 8
.6 L5 24 .9 .3
.6 1.5 22 L1 .2
.6 L5 .19 .8
W7 . L5 14 .8
RYANE S ] 22 .8
W7l L3 .19 .6
7 1.5 17 .8
.8 L5 1.. 12l -3
L2 L5, 10.5 .81
9 1.5 10.5 3.
..9] . L5 7.5 I 1
L9115 7.5 S 3 eSeP—
11 L5 4.8 .2 -
R 5 N . 3.8 w2
L2 |eceenean 3.8 20
k% . 2.8 .1
1 . L& .20
L24.. .8 .0
1.2}, . .8 0.
1.1 .8 .2
1.1 %1 FUTR N
May Tune.| Jaly. | Aug.
i4- 1.0 7.¢¢ 3.0 -
13 1.0 50} 5.0
12 1.0 3.0 30
3.0:| L0 3.0 2.2
1.6 1.0 2.0 222{ ¢
3.0| 1.0 1.0 7.0 0.
v 1.0 L0V 1.0 30} 0
1.0} LO 221300
Lo} 10 2.2 221 0
1.0 1.¢ 2.21-3.0| 0.
3.0| 10 1.0| 3.0 ¢
3.0| 10} 1.0/.30] o
22| 1.0 1.0}"1.07 O
.81 1.0 Lo} 1.0 O
1.8) .8 14 ...... 16
30} 10
Note.~No flow Tuly 13, 1919, to Mar. 20, 1920, and Aug. 2 to Sept. 30, 1920,
R ] it ;

VN K . - - N
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Monihly discharge of Porcupine Creek at Nashua, Mont., for the years endmg Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-offin |
Month. acre-feet. f
Maximum. | Minimum.| Mean.
1918-19.
; 0.77 47.3
1.41 - 84.3
57.4 1,020
222, 13,200
13.7 842
.55 32.7
4,61 283
0 ]
0 [
t
0 0
0 0
0 [1]
0 0
0 -0
99.3 6,110
65.1 3,870
28.7 1,760
3.55 211 -
107 65.8
. [ 2.6
0 [
e . 12,000

ILITTLE POBCUPIN‘.& CREEK BASIN.
LITTLE PORCUPINE CREEK AT FRAZER, MONT.

Locartron.—In NE. § sec. 28, T. 27 N., R. 44 E., half a mile above diversion dam at
intake to reservoir of United States Reclamation Service on Fort Peck Indian
Reservation, half a mile north of Frazer in Valley County.

DrAINAGE AREA.—Not measured.

Recorps avainasre.—July 13, 1908, to September 30, 1916, and April 3 to September
30, 1919. (See under gage.) '

Gage.—Vertical staff on left bank directly north of buildings on William Ivey’s
ranch; read by Edward B. Hovey, jr., July 13, 1908, to September 30, 1910,
stalf gage 13 miles downstream; April 14, 1911, to May 10, 1913, staff gage one-
fourth mile below present site. Flow at three points is practically the same.

DiscHarRGE MEASUREMENTS.—Made by wading or from railroad bridge at Frazer.

CHANNEL AND CONTROL.—Principal control is a small gravel bar, shifting slightly
At high stages willows growing on banks of siream may cause small changes'in
gtage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.39° feet at 8.45
a.m. April 9 (dlscharge 53 second-feet); channel reported dry June 4 to September
30.

1908-1919: Mammum lta.ge recorded 7.0 feet April 5 1912 measured by levehng
from flood marks (approximate discharge, computed extension of rating curve,
500 second-feet); no flow during periods for each year.

Ice.—Channel is usually dry during winter. No records during winter.

DiversioNs.—None above station; entire flow except extreme floods may be diverted
into reservoir half a mile below gage.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent during period for which gage read-
ings were obtained. Rating curve is fairly well defined below 64 second-feet.
Gage read to hundredths once daily. Daily discharge ascertained by applying
gage heights to rating table. Records fair.
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Discharge measurements of Little Porcupine Creek near Frazer, Mont., during the year
ending Sept. 30, 1919.

[Made by A. H. Tuttle.}

Gage Dis-
Date. . height. | charge.
Feet. Sa:.-g.
Apr. g ............................................................................ }gg 652
80| .55 2.7

¢ Measured 1 mile below gage at ford crossing 200 feet below Great Northern Railway bridge. Probably
1 second-foot inflow between gage and measuring section at this season of year.

Daily discharge, in second-feet, of Little Porcupine Creek near Frazer, Mont., for the ycar
g ending Sept. 30, 1919

Day. Apr. | May: Day. Apr. | May. Day. Apr. | May.
1.. 4.1 25 6.5 3.5
2.. 4.7 25 6.5 3.8
3.. 5.9 36 5.9 2.3
4 7.2 28 5.3 2.3
5 9.6 21 5.3 2.0
6., 12 17 4.7 1.8
7. .28 13 4,1 1.8
8.. 36 11.- 3.5 1.2
9.. 24 9.3 3.2 .9
10 21 7.9 2.8 .7
...................... .6

Monthly discharge of Little Porcupine Creek at Frazer, Mont., for the year ending Sept. 30,

1919.
Discharge in second-feet. Run-oft
Month. in
Maximum. | Minimum.| Mean. acro-feet.
APHLOB0. ... e 52 2.8| 1.6
B o v v ettt tacac e oitantcncanacertbareaanans 36 .6 7.98 401

Norte.—No flow after May 31, 1919,
POPLAR RIVER BASIN.
POPLAR ‘RIVER NEAR POPLAR, MONT.

Locarion.—In 8, 4 sec. 8, T. 28 N, R. 51 E., at United States Reclamation Service
camp 5 miles north of Poplar, Roosevelt County. _

DRAINAGE AREA.—Not measured.

Recorps avamaBLeE.—October 1, 1913, to September 30, 1920. From August 15,
1908, to May 1, 1911, station maintained in S. } sec. 5, T. 28 N., R. 51 E. at
Obershaw’s ranch 6 miles north of Poplar; May 2, 1911, to October 4, 1913, station
at United States Reclamation Service camp in NE. }sec. 4, T.29 N,, R. 51 E.,
18 miles north of Poplar. ]

Gace.—Chain gage on left bank at United States Reclamation Service camp; moved
300 feet upstream September 15, 1918; read by Howard Bogart.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from highway bridge,
8 miles downstream.

CHANNEL AND coNTROL.—Bed composed of gravel, clay, and boulders; shifts slightly,
at high water. No well defined control. . )

EXTREMES OF DISCHARGE.—Maximum stage recorded during years ending September
30, 1919, 10.65 feet-at 8 a. m. April 6 (discharge, 4,210 second-feet); minimumns
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stage recorded, 4.40 feet June 20-26, August 15 to September 13 (discharge, 4.0
second-feet).
Maximum stage recorded during year ending September 30, 1920, 10.30 feet at
5 p. m. March 27 (stage-discharge relation affected by ice, discharge not com-
puted); minimum stage, 4.55 feet August 17-28 (discharge, 0.5 second-foot).
1908-1920: Maximum stage recorded, 12.0 feet April 10, 1912; determined by
leveling from high-water marks (discharge determined from extension rating
curve, 10,000 second-feet; no flow December 16 and 17, 1918.
IcE. —Sta,ge-dlscharge relatmn seriously affected by ice; records diseontinued dunng
" winter.
Drversrons.—East and West Poplar River canals divert water above gage for irriga-
tion. When system of reservoirsis completed; abont?B 000 acres may bem‘lgated
Recurarion.—None.

Accuracy. —Stage—dlschérge relatien slightly. sbﬁtmg Ratmg curve used dunng i

1919 fairly well defined between 100 and 3,000 second-feet; curve used in 1920
fairly well defined below 500 second-feet. Gage read to hali-tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to ratlng table.
Records good for 1919 and fair for 1920.

Dtscharge measurements of Poplar River near Poplar, Monit. - durmg ‘the years ending
t. " Sept. 80, 1919 and 1920.

F .. | Gage | Dis- [¢} Dis-
Date. | Made by— heﬁlt. charge. || Date- Ma«%‘e by— heiﬁ%: charge.
1910, C Feet, | Secoft. || 1820, ) Feet. | Sec.ft.
Apr. 4| A.H. 'l‘uttle ........... a7.87 | . 712 A'Br. 17 | Conner and Edwards...| 7.05 469
& ..., [+ 1 X, ...| @8.65 911 July 2| A. H. Tuttle........... 5.05 10.4
61 . do. 9.68 | 3,050, . . C Co
May 2 | Tuttleand Connerb....| 5.47 | 106 )
a Stage-discharge relation affected by ice. b Engineer, U. S. Reclamation Service.

Daily discharge, in swond feet of Poplar River near Poplar, Mont., for the years ending
Sept 30, 1919 and 1920.

Day. . Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept,
1918-19.
40 91 |........ 102 12 15.0 8.0 4.0
40 ] 91 l....... 102 12 625 6.0 4.0
40| 100 )........ 118 12 108 6.0 4.0
40 712 156 10 6.0 4.0
40 911 156 10 32 6.0 4.0
40 3,370 172 8.0 8.0 4.0
40 1,670 172 8.0 172 6.0 4.0
40 1,230 190 80 126 6.0 4.0
40 1,110 179 8.0 59 6.0 4.0
40 7 156 8.0 42 6.0 4.0
40 661 140 8.0 34 6.0 "4.0
40 126 80| .30 6.0 4.0
40 590 126 8.0 28 6.0 4.0
40 525 102, 8.0 26 6.0 6.0
40 464 102 8.0 23 4.0 6.0
40 410 102 6.0 21 4.0 6.0
- 40 374 95 6.0 18 4.0 6.0
40 345 91 6.0 17 4.0 8.0
40 325 91 4.8 15 4.0 8.0
40 | - 285 . 82 4.0 15 4.0 11
40 265 38 4.0 13 4.0 13
40 237 b3 4.0 12 4.0 15
40 172 24 4.0 11 4.0 15
40 156 24 4.0 10 4.0 15
82 126 23 4.0 10 4.0 15
82 1. 126 21 4.0 10 4.0 15
o1 |. 112 21 13 10 4.0 15
9 112 21 18 10 40 15
91 112 19 8.8 8.0 4.0 15
91 . 102 | 17 17 8.0 4.0 18
91 eesscces 15 Jeevannns 8.0 4.0 foiaeen.

i

'

{
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Daily discharge, in second-feet, 6f Poplar-Réver viecar- Poplar,-Mont., for the years ending
Sept. 80, 1919 and 1920—fCont3nqu. .

Day. . Oct. | Nov. | Apr. { May. | June.| Iuly Aug. | Sept.
&

18| 20 11 | L0j. Lo
172 23 | 10.5° L0] * 3.0
274 | .20 84(- LO| - 58

2571 16 7.5 1.0 84

41| 11 7.5 Lo} 90

229 8.4 6.0|" Yo 9.6

211 75 50| .94 98
183 7.5 4.4 .0 9.6

164 | - 7.5 36| #1012

47| 75| 24 ,1L0(. 12

125 L5 ] 2.0 k0|, 12

112 g.s 2,0 1.0 12
93| “T5) 20| 1.0%: (105
75 750 . %0} 1,04 9.6

69| " TBlT-20 1.0 ~ 9.0

60 7.5 2.0 L0 7.5
54| 105! L8| .5 ‘8.6

.41 ,20 | L5, .5 .6.0

3| M 1.5 .5 6.0

.31 .50 L5 50 6.0

2l..... eeercesoenannas - 123 0.0 L& “5 7.5
22. 18| 50 1.5 .5 7.5
23. 17, 42 1.0 5| 75
. R E: T8 S T | R 1N N FER TN 13 R -3 3
25. 12| 33 1.0 .5 9.0
26. 2 28 b1 90
27. 12| 28 1.0 . 9.0
28. 12| 23 . kO 5 .90
29... 121 2 I.0 L0 ‘9.0
....... 12| 16 1.0 1.0 7.5
S 12 [ccennenn 1.0 10 [eeennnn.

T s
[P 4

Monihly discharge of Poplar River near Poplar, Mont., for the years ending.Sept. 30
1919 and 1920. !

ischarge in second-feet.
. b ge Run-off
Month. in
Maximum. | Minimum. | Mean. | 3Cre-feet
1918-19.
91 40 50.9 3,130
100 82 04.6 4,320
3,370 102 589 31,500
190 15 90.5 5,560
18 4.0 8.12 483
625 8.0 5L3 3,150
8.0 4.0 4.97 306
18 4.0 8.47 504
24 18 23.0 1,190
660 125 330 13,700
274 12 91,2 5,610
50 7.5 20.7 1,230
11 1.0 3.12 192
1.0 .5 .81 50
12 1.0 8.30 494
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BIG MUDDY CREEK BASIN.
BIG MUDDY CREEK AT RESERVE, MONT.

Location.—In N. 3 sec. 24, T. 33 N, R. 55 E., at highway bridge at Reserve, Sheridan
County. .

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—March 29 to September 30, 1920.

Gace.—Gage height, obtained by measuring down from point on lower chord of
bridge.

DisceARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders in heavy clay;
apparently permanent. Banks subject to overflow at extreme high water.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.65 feet March

~ 81 (discharge, 1,280 second-feet); minimum stage 1.6 feet August 26-29 (dis-
charge, 0.8 second-foot).
Ice.—Stage-discharge relation affected by ice.
DiversioNns.—None above station.
REecuraTiON.—None. .
Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
5 and 200 second-feet. Gage heights obtained to tenths once daily. Daily
- discharge ascertained by applying gage height to rating table, Records good.

Dwdmrge measurmwnts of Big Muddy Creck at Reserve, Mont., during the year ending
_Sept. 30, 1920.

" | Gage | Dis- ; Gage | Dis-
Date. Made by— height. | charge. { Date. Made by— height. | charge.
Feet, | Sec.t. Feet. Sec.-{,t.
Mar. 29 | Kerr ¢ and Smitha. 513.40 | 1,140 || July 3| Tuttle and Connersa....| 2.60 . 5
31 ... L [ 513.65 1,280 10 | Kerr and Balsam e..... 4.50
Apr. 19 | R, F. Edwards.. 5.80 194 .

e Engineer, U. 8. Reclamation Service.
tage-discharge relation affected by ice on bottom of creek.
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Daily discharge, in second-feet, of Big Muddy Creck at Reserve, Mont., for the year ending

Sept. 80, 1920.

Day. L Mar. | Apr. | May. | June. | July. | Aug. | Sept.
26 L9 5.5 26 2.8
90 1.9 6.5 36 4.7
53 1.9 6.5 5.5 26
69 1.9 9.5 5.5 26
69 L9 9.5 5.5 26
69 L5 13 5.5 29
63 L5141 - 21 5.5 29
53 1.5) 150 4.7 32
42 1.51 186 3.3 26
32 LS 69 2.8 21
21 LS 58 2.3 17
36 11 98 2.3 9.5
11 L1 69 2.3 9.5
11 L5 36 2.3 8.0
11 1.1 26 2.3 8.0
11 L1 21 2.3 6.5

8 90 19 2.3 6.5
3.9 | 107 17 1.9 6.5
3.3 40 36 1.9 5.5
11 36 11 L5 4.7
11 11 11 L1 4,
2.3 12 11 L1 4.7
2.3 12 9.5 1.1 6.5
2.3 12. 9.5 L1 19
2.3 13 9.5 L1 28
2.3 13 8.0 81 .%:
2.3 15 8.0 3 28
2.3 8.0 9.5 .8 32
197 6.5 9.5 -] 4“4
L9 5.5 15 L5 32
Lo ........ 13 23 {reenen
Notz.—Stage-discharge relation affected by ice Mar. 20 to Apr. 10; discharge computed from discharge

measurements, temperature records, and observer’s notes.

Monthly discharge of Big Muddy Creek at Reserve, Mont., for the year ending Sept. 30, 1920.

Discharge in second-feet.

Run»oﬂ

Month.

Maximum. | Minimum. | Mean.

acre-foet

Mareh 2081, ... eeveeeeeiiieeieee e “ 28] 1,1
April.... - ‘1’1958

gEzs

1,950
266
1,030

30,100

BIG MUDDY CREEK NEAR CULBERTSON, MONT,

o

Location.—In NE. } sec. 20, T. 29 N., R. 54 E., 300 feet above ford at Kraft ra;nch,”
11 miles above mouth, and 16 miles northwest of Culbertson, Roosevelt County.

DRAINAGE AREA.—Not measured.

REecorps AvainasLE.—July 19, 1909, to September 30, 1920. From July 14, 1908 )
to July 19, 1909, station maintained at Boyd’s ra.nch 8 miles downstream.
Gaee.—Wire on left bank installed September 17, 1918, to replace mchned staff at

same location and datum; read by Jacob Kraft.
DisCHARGE MEASUREMENTS.—Made by wading or from highway bridge 9

gage.

miles below
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CeANNEL AND OoNTROL.—Bed composed of clay and gravel. Control atwgravel bar
300 feet downstream; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.60 feet April 5, 6, 7 discharge, 1,110 second-feet); minimum stage, 1.90
feet September 24-26 (discharge, 2.0 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.80 feet
April 6 and 7 (discharge, 1,150 second-feet); minimum stage, water staudmg in
pools June 23 to July 3.

Ice.—No data; station discontinued during winter.

Driversions.—Several small diversions above gage.

REeguration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below

- 1,500 second-feet. Gage read to hundredths once daily. Daily discharge
ascertained by applying gage height to rating table. Records good.

Discharge measuremenis of Big Muddy Creek mear Culbertson, Mont., dunng the years'
ending Sept. 30, 1919 and 1920.

-

' Gage Dis- ~
Date. Made by— height, | charge.
1919 . - Feet. Sec.fts
N : A T PP D 9.60| 1,110

sy b R . USRI (8 rmeaaaan 23.5
1920, - . .
Apr, 20 | R. F, Edwards... ....c.iceeeea.s Nevesesscscssrcssacssrenncnes P, 7.43 619

Daily dwcharge, n seco'nd feet, of B«g Muddy Creek near Culbertson, Mont., for the years
€

endmg pt 30, 1919 and 1920.
Day. ’ Oct. | Nov. ! Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1018-19.
4.8 7.0 4 18 2.8 26 7.6
4.6 7.0 44 20 3.6 26 7.0
5.2 7.6 1. 51 19 3.6 18 6.4
5.2 8.2 54 19 34 18 6.4
5.2 7.9 63 10 # 14 5.2
3.2 7.6 68 14 34 7.0 5.2
3.6 7.3 62 11 35 4.0 4.6
4.0 7.0/ 54| 11 34 4.0 4.8
4.6 7.0 55| 10 33 4.0 4.0
4.9 7.0 57 - 10 30 40 4.0
’

5.2 7.3} 57 10 26 4.0 4.0
52 7.6 |.... 54| 10 22 4.0 43
5.2 8.2 .. 51 9.4 30 1.6 4.6
52| 82l 44| 94] 68 | 46] 46
5.2 85 .. 42 88| 133 52| . 4.0
5.2 8.8 l 254 42 8.2 133 5.2 4.0
5.2 82 1.. 230 41 6.4| a8 5.2 1.0
5.2 7.8 194 - -40 ) §.2 62 4.0 4.0
5.2 7.0 162 41 .2 | 62 4.0 4.0
6.4 7.0 .. 142 41 4.6 34 4.0 4.0
6.4 ‘ 39 461 44 46 4.0
6.1 36 4.6 26 4.6 2.4
5.8 M4 . 52 26 . 5.2 - 2.4
5.5 32 52| 26 5.2 2.0
5.2 33| %8 27. . 5.8 2.0
5.2 26 36| 27 6.4 2.0
5.5 2| . 3.6 26 7.0 2.2
6.4 22 3.2 26 7.6 2.6
6.7 22 3.2{ 2 |, 7.9 2.8
6.7 24 3.2 28 8.2 3.2
7.0 P71 28 7.8 1.
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Dazly discharge, in second-feet; of Big Muddy Creek néar Cubbeftson, Mont., for the years
ending Sept. 80, 1919 and 1920—Continued.

whoo coocce oW

Day. Oct. | Noy. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
ol 15 14 2.0
124 15 18- 2.0
183 14 18 1.9
162 13 18- 1.8
162 13 19.. . L8
1831 .13 18 17, 1.4
2081 12 20 16 1.4
12 2. 18 | L2
12 | 26 14 1.0
176 12 26 4 -9
1 10 30 13 .8
115 10 34- 12 ' .8
100 9.4 89 13. . .9
~98 8.8 44 13 .9
. 8. 83| 4 2. 1.0
c98 | 7.0 44 '} 17 1.0
9% 6.4 fé 10. 1.0
20 5.8 4 1 L |
88 5.2{:.97| . 9¢ 1.
88| 32| 94/ 88/ 1
b2 P PP JRPUPRR PR FR 5 71 . 1.0 _,9._3 ., 82 2.
3 62 ‘.5 8. . 2.
.32 . 8.8 7.0 3.
9.4 5.8 4.
¢ | B2 4.
18 4.0 8.
22 3.6 &
26 3.2 8.
20 3.0; . 8.
18 304{ 10"
14 20 (cceeen..
Note.—Braced figures show estimated mean discharge for period. . . L ot

Monthly discharge of Bw Muddy Creek near Culbertson, Mont. for the years mdmg Sept
' . 80 1919 and 1920.

. k
t.
Discharge in second-fee Run-off
Month. : - in ..
Ma.ximum.] Minimum. | Mean.- .3,0'9"005-
1918-19. .
7.0 3.2 5.32 327
8.8 © 7.0 7.40 44D
1,100 50 24,000
88 22 42.7 © 2,630
20 3.2 8.64 514
133 2.8 38.4 2,360
28 - 4.0 7.74 476
7.6 2.0 4.07 242
158 423 438 2,810
1,150 142 568 33, 800
206 12 97.3 5,980
15 0 8.88 409
4 0 20.0 1,230
19 2.0 10.5 846
10 .8 2.73 162
.................................. 44, 800
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WOLF CREEK NEAR MEDICINE LAKE, MONT.

Location.—In SE. } NW. % sec. 31, T. 33 N., R. 54 E., 100 feet below proposed dam
site of United States Reclamation Service, 50 miles northeast of Poplar, on Poplar-
Plentywood trail, and 12 miles northwest of Medicine Lake, Sheridan County.

DRAINAGE AREA.—Not measured. .

RECORDS AVAILABLE.—April 1, 1918, to July 12, 1919, when station was discontinued.

Gaae.—Wire gage installed September 16, 1918, to replace vertical staff 20 feet down-
stream; both gages in same pool-above control. Read by David Summers.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Bed composed of clay and gravel. Control at bar of bould-
ers, gravel, and clay 20 feet downstream; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.10 feet May 3
(discharge, 21 second-feet); minimum stage, 0.84 foot October 1 and 3 (discharge,
0.8 second-foot).

1918-19: Maximum stage, 2.40 feet April 17, 1918 (discharge, 28 second-feet);
minimum stage, water standing in pools June 30 to July 8 and August 10-18, 1918.

Ice.—Stream probably dry during winter; records discontinued during winter.

Drversions.—None.

REeGuLATION.—None.

Accuracy.—No discharge measurements made during year to show whether there had
been a change in the stage-discharge relation. Rating curve well defined between
2 and 10 second-feet. Gage read to quarter-tenths three times weekly. Daily
discharge ascertained by applying rating table to gage heights for days on which
the gage was read, and interpolating discharge for intervening days. Records
fair. '

Daily dmharge in second-feet, of Wolf Creek near Medicine Lake, Mont , for the year

nding Sept. 30, 1919.

Day. Oct. | Apr. | May. | June. | July. Day. Oct. | Apr. | May. | June. | July.
16 8.3 4.5 1.
16 8.3 5.4 |.
19 8.3 6.3 |.
21 8.3 6.5
20| 8.3 6.7
19 8.3 6.9 .......
18 8.1 7.1 ..
16 7.9 7.3 |cecennn
16 7.9 7.5 jeeennns
16 7.9 .0 77 leeenee
16 7.0 .0 8.0 .cisuaas
16 6.0 .6 83 |.ccennn
16 6.0 . 3
16 6.0 .3
5.2 . 3
.3

Monthly discharge of Wolf Creek near Medicine Lake, Mont., for the year ending Sept. 30,

1919

Discharge in second-feet. -

Run-off in

Month. acre-feet.

Maximum. | Minimum. | Mean.

October 1-12. . ..o i 0.9 0.8 0.8 20.5
P41 B ok PR 18 9.6  13.1 468
Mny ..................................................... 21 8.3 14.3 879
..................................................... 13 4.5 7.67 456
July F L R PR 15 13 14.2 338

!
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YELLOWSTONE RIVER BASIN.
YELLOWSTONE RIVER NEAR CANYON HOTEL, YELLOWSTONE NATIONAL PARK.

Locarion.—Approximately in sec. 16, T. 13 S., R. 10 E. Montana meridian, half a
mile upstream from Upper Falls and Canyon ranger station, 1} miles south of
Canyon Hotel, and 13 miles below outlet of Lake Yellowstone.

DrAINAGE AREA.—1,280 square miles (measured on topographic maps).

RECORDS AvaILABLE.—June 21, 1918, to September 30, 1920.

Gage.—Stevens continuous water-stage recorder on left bank installed July 31, 1920,
450 feet above Chittenden bndge, replacing Friez water-stage recorder at same
site which had been used since October 11, 1916. Vertical staff at about same
datum, 900 feet above present site used September 13, 1913, to October 11, 1916.
Original gage used June 21 to September 12, 1913, was of same type and at
same gite but set to datum 1.03 feet higher than later staff. Readings on original
gage reduced to datum of later staff. Gage read by Lynn Snow, park ranger in
1919, and by E. T. Scoyen in 1920.

Di1scHARGE MEASUREMENTS.—Made by wading at low stages at a.gravel and boulder
section 100 feet below former staff gage. High-stage measurements made from
cable about one-fifth of a mile above new gage.

CHANNEL AND CONTROL.—One channel at all stages. Bed composed of gravel and
boulders. Control formed by upper portion of the Upper Yellowstone Falls;
practically permanent for long periods; a change occurred during winter of 1919-20.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.87 feet June 27 (discharge, 1,900 second-feet); minimum stage, 0.72
foot September 6 (discharge, 664 second-feet). A less discharge probably occurred
during period of no record.

Maximum stage recorded during year ending September 30, 1920, from water-
stage recorder, 3.43 feet at 5 p. m. July 7 (discharge, 5,480 second-feet); minimum
stage 1.26 feet September 30 (discharge, 1,310 second feet) A less discharge
probably occurred during period of no record

1913-1920: Maximum stage recorded, 4.50 feet at 3 p. m. June 27, 1918 (dis-
charge, 8,550 second-feet); minimum sta.ge, September 6, 1919.

IcE. —Stage—dlscharge relation affected by ice; gage tea.dmg discontinued durmg
winter.

Diversions.—None above station. °

REeeuraTiON.—None.

Accuracy.—Stage-discharge relation changed during period of no record in 1919-20.
Rating curve used for 1919 well defined between 650 and 8,550 second-feet; curve
used for 1920 well defined above 1,200 second-feet. - Staff gage read to hundredths
twice daily June 27 to July 26, 1919; thereafter water-stage recorder was operated.
Daily discharge ascertained by applying to rating table mean daily gage heights.
For periods when water-stage recorder was operated, mean daily gage heights
were obtained by inspection of recorder graph. Records good except those for
September, 1919, which are fair.

Discharge measurements of Yellowstone River near Canyon Hotel, Yellowstone National
Park, during the years ending Sept. 30, 1919 and 1920.

Date. Made by— e | chano. || Date- Made by— Do | chase.
1919. Feet. | Secft. 1920. Feet. |-Sec.ft.
Aug 6| C.G. Paulsen.......... L1 965 | July 1| L. L. Bryan............ 3.81 5,150
Sept. 6 | E.C. Howard.......... W72 667 Sept 238 PR [+ 1 SR 173 l 970
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Daily discharge, in seconil-feet, of Yellowstone River mear .Canyon Hotel, Yellowstone
National Park, for the pmods June 27 to Sept. 80, 1919, and July 1 to Sept. 30, 1920.

. 1919 1920.
Day. * T

June. | July. | Aug Sept, | July. | Aug. |.Sept

1,000 | 6854 5140 | 4,120 | 2,020

voi0| 6s5] 5250 | 4120| 1,990

1020| 685| 5250) 4120 | 1,950

1010 | 671} 5360 4,30 1,910

994 |© 671 5,360] 3,900 1,80

974 5,360,| 3,800 | 1,830

974 % 5360 | 3,690 | 1,800

914 | 78| 5,360 | 3,690 | .1,770

95| 678| 5360 3,5% 7 1,740

. 966 | 678 5360.0 3,480 1,710

‘938 678 5360'] 3,380 | 1,680

cell| 679! 5360} 3.270 | 1,610

875 | 680 5430 [ 3,270 | 1,590

oo il 859! 680 5310 3170{ 1,560

1440 | 883 681 5280 | 3,070 | 1,540

1,420 | 87| 68| 5250 | 3,070 1,510

1,300 a1l 683 | 5,250 | 2,970 | 1,510

13701 795 6834 5140 | 2,80 | 1,50

1,330 | 780 | 684! 5140 2,780 | .1,500

voso| - 765 685] 55020 | 2680 ! 1,470

20| 7581 685 4,900 2,580 | 1,450

1250 | 758 . 695| 4,900 | 2,580 | 15440

120! 735, 706{ 4,790 | 2,480 | 1,420

L200] - 720|° TI6| 4,680 2,400 | 1,420

L190| 713}, 72T| 4,680,] 3,7 1,410°

180 706 |. 738 45701 2,318 | . 1,420

140 | .708| 748| 4,460 | 2,260 1,390

0| 6900 758 4460|2240 1,370

CL050| 609 758| 4,340 2,200 | 1,340

210 6921 758 | 4,240 | 2,150 | 1,310

1010 [ 602 |i.ine.. 4,120 | 2080 |.... ...

Notg.—Dischargs interpolsted July 27-29, Sept. 11-20 and 22-27, 1919, and July 18-15, 1990,

Monthly discharge of }’el%stoné'!}?iver #nédr Cangon Hotel, Yellowstone National Park,
AN Jor the gears ending Sept. 30, 1919 and 1920. - :
[Drainage ares, 1,280 square miles.}
" Discharge in second-feet. .- Run-of.
Month. ‘ P |
Maximam, | Minimum, | Mean. squsre Inchies. | Acre-feet.
RE . . . . .

14,700
,100
51,900
41, 400
194,000
309, 000
188, 000

95,
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YELLOWSTONE RIVER AT GORWIN SPRINGS, MONT. . .

Locarion.—In NE. § sec. 30, T. 8 8., R. 8 E,, at highway bridge in canyon at Corwin
Springs, Park County, 8 miles below Gardiner, northern entrance to Yellowstone
National Park.

DRAINAGE AREA.—2,630 square miles.

REcORDS AvAlLABLE.—September 2, 1910, to September 30, 1920.

Gage.—Chain fastened to floor Sf highway bridge; read by Mrs. Lena Bassett.
Before October 25, 1911, staff gage referred to same datum fastened to plle beside
concrete abutment on right bank.

DiSCHARGE MEASUREMENTS.—Made from highway bridge.

~ CHANNEL AND CONTROL.—Bed of stream composed of small rocks; permanent; no
well-defined control. Béanks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-h
te.mber 30,.1919, 6.9 feet.on May 29 and 30 (discharge, 11,900 second-feet); mi m:‘
muin’stage, 0.9 foot Januawy 13-15, February 9-28 (dmcharge, 960 second-feet). i

Maximum stage recorded during year ending September 30, 1920, 8.32 feet
June 15 (discharge, 16,200 second-feet); minimum dmcharge estlmated at 720E
second-feet, January 8-10. 3

1910-1920: Maximum stage recorded, 11.5 feet on June 14 and 15 1918 (dlﬁ'!
charge computed from extension of ratmg curve, 26,500 second-feet); mmmum
discharge in 1920. :

Ice.—Sthge-discharge relation slighitly affected by ice for short periods.

Diverstons.—No water diverted from Yellowstone River #bove station. -

ReeuraTioN.—Yellowstone Lake furnishes natural but uncontrolled regulation.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be--
tween 1,000 and 18,300 second-feet.- Gage read to quarter-tenths once daily..
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

chharge measurements. of Yellowstone River at Corwin Springs, Mont., during the
) years ending Sept. 30, 1919 and 1920.

Gage Dis-
Date. ] Made by— N heigt. charge.
1919, . Feet. | Secft.
Sept. 23 | Heideland Lamb. . ............ et eeceaenacreaanag oaanataaacanaannaane L05 , 020
1920. . : . . X
fept. 7 Tutt\eandlamb ....................................... eveceemaaneaanan 2.5 2, 500,
. - |

102724—23—wsp 506——11.

I3

. ::?m
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Daily discharge, in second-feet, of Yellotvstone River at Corwin Springs, Mont., for the
years ending Sept. 30, 1919 and 1920.

- — |
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. June.'l July. | Ayg. | Sept.
1918-19. ]

1 1,900 |'1,310 | 1,040 | 1,010 ['1,010 | 1,260 | 3,330 | 5,910 | 2,740 | 1,550 [ 1,070

1,060 | 1,310 | 1,040 | 1,010 | 1,010 | 1,260 |- 3,060 | 5,380 | 2,680 [ 1,360 | 1,070
1,900 | 1,310 985 | 1,010 | 1,310 | 2,620 | 5800 | 2,620 | 1,400 | 1,070
1,700 | 1,310 |}1,080 | 985 | 10010 | 1,310 | 2)230 | 5,800 | 2,450 | 1,50 | 1,140
1,700 | 1,310 085 | 1,010 | 1,310 | 2,230 | 5010 | 2,450 | 1,600 | 1,180
1,700 | 1,310 985 | 1,010 | 1,240 | 2,340 | 5,910 | 2,340 | 1,500 | 1,360
1,700 | 1,310 |}1,020 | 985 | 1,010 | 1,140 | 2,450 | 5,910 | 2,340 | 1,500 | 1,180
680 | 1,700 | 1,310 985 | 1,010 | 1,100 | 2,660+ -4;730 | 2340 | 1,500 | 1,180
560 | 1,700 | 1,310 %0 1 1,010 | 1100 | 2680 5,380 | 2340.| 1,500-| 1,180
450 | 1,700 | 1, 1010 901,010 | 1100 Fa0o | 5380 | 2,280 | 1,50 | ‘140
2,340 | 1,600 | 1,220 960 | 1,010 | 1,070 | 3,100 | 5,280 | 2,180 | 1,550 | 1,100
2,340 | 1,600 | 1,220 | 1,010 | 960 | 1,010 | I, 3,330 | 4,080 | 2,120 | 1,580 | 1,080
212,340 | 1,550 | 1,140 | 960 | 960 | 1,010 | 1,070 | 3,470 | 4,790 | 2,120 | 1,480 | 1,070
EAEIEE AR AR AR AR
'y e td » ?
2,340 | 1,700 [ 1,220 | 985 | 960 | 1,010 | 1,070 | 5,080 | 4,600 | 2,010 | 1,200 | 1,070
2,340 | 1,450 | 1,140 | 985 | 960 | 1,010 | 1,140 | 5,080 | 4420 | 2,010 | 1,220 | 1,070
2340 | 1,310 | 1,140 | 985 | 060 | 1,010 | 1,180 | 6,250 | 4,240 | 1,000 | 1,220 | 1,040
2,560 | 1,310 | 1,100 | 985 | 960 1,010 | 1,310 | 7,720 | 4,070 | 1,850 | 1,220 | 1,040
2340 | 1,260 | 1,100 | 985 | 960 | 1,010 | 1,450 | 9,310 | 3,900 | 1,800 | 1,220 | 1,040
.1 2,230 | 1,220 | 1,000 960 | 1,040 | 1,550 | 9,870 | 3,750 | 1,800 | 1,200 | 1,020
(12230 1,740 | 1,090 { 1,010 | 960 | 1,070 | 1,680 | 9,870 | 3,610 1,750 | 1,180 | 1,020
2,340 { 1,140 | 1,080 | 1,010 | 960 | 1,070 | 2, 0,870 | 3,610 | 1,700 | 1,160 | 1,020
|3t i v e v ) ) ) fmi v e
) ) s , , " 1,010
2,250 | 1,140 | 1,050 | 1,000 | 960 | 1,070 | 3,000 | 9,870 | 3,260 | 1,650 | 1,140 | 1,010
1,900 | 1,190-| 1,040 | 1,010 | 960 | 1,070 | 3,610 | 10,400 | 3,160 | 1,630 | 1,140 | 1,000
230 | T30 | o | 1010 1.2 | Lo | 50 | 110a0 | %080 | 10 |- 140 | Lot
1900 | 1310 | Toso | 1010 1722271 1220 | 3,900 | 12,900 | 2860 | 1,550 1,140 | 1,070
1,900 |..0.... 1040 | 1,010 |-20000 1,240 |....... 9,310 |........ 1,550 | 1,140 |...) ...
910 730 | 795| 705 | 910 1,100 | 5,380 | 11,600 | 4,080 | 2,620
910 || go0| 730 | 705| 830 910! 1100 | 5380 | 12,500 | 4980 | 23560
910 730 g0 | 910 | 1,140 | 5180 | 13,100 [ 4,790 | 2,560
910 730 | 802 | 87| 910| 1,220] 5380 | 12,200 | 4,790 | 2450
910 | ow0| 730| 82| 80| 910| 1,260 | 6,970 | 11,600 | 4,600 | 2,450
90! o10| 70} sm2| swo| 95| 1,200 7,720 | 11,000 | 4,600 | 2,500
1,010 ' 70| ®2| s70| 935| 1,310. 5490, 40,200 ; 4,600.| 2500
1,000 70| 82| 80| 935 11,900 | 10,200°| 4,420 5%
5,000 | g0 | 7201 812| &B8| 95| 2,010 13,700 | 9,870 | 4,420, 2
1,000‘ 720 | 812 890 | 950 | 2,120 | 13,400 | 10,200 | 4,240 | 2,450
1,010 760 | 812 902 950 | 2,340 | 14,000 | 9,870 | 4,240 | 2,560
890 760 | 823 | 878| 950 | 2,230 | 14,600 | 9,310 | 4,240 | 2,450
938 760 | 823 | 80| 935| 2,060 15300 & 3,000 | 2340
985 | oo | 760| 82| 935| 985| 2,560 | 16,000 | § 3,900 | 2,340
985 760 | 812 010| 960 | 3,000 | 16,200 | 7,970 3,750 | 2,230
%60 760 | 812 s70| 985 | 2,680 15200 | 7, 3,750 | 2,230
960 760 | 8121 80| 960! 433014900 | 7,720 | 3,610 | 2120
35 760 | 812 sw| 935].4700 | 12,500 | 7,520 | 3470 | 2060
ws | 0| ®o| s2| 70| 960, tm 400 | 7,600 3,470 | ‘2,010
35 760 | 8121 910| 960| £790 | 12400 | 7,340 | 3,470 | 2,
935 760 | 795| 80| 960 | 5,380 | 12,200 | 7,270 | 3,330 | 2,
935 750 | 795| 910| 960 | 5500 | 13,700 | 6,970 | 3,190 | 2,
935 750 | 795| 960 | 960 | 6,250 | 14,900 | 6,370 | 3,060 | 1,960
935 750 | 795| 960 | 960 | 6,250 | 14,600 | 6, 3,060 | 1,960
9351t 750 | 760 | 795| 960 | 960 | 6,250 | 12,200 | 6,250 | 2,860 | 1,960
760 | 795| 935| 960 | 6,250 [ 11,000 { 6,020 | 2,800 | 1,960
760 | 795| 935| 960 | 6,730 [ 11,000 { 5,800 | 2,800 | 1,960
90| 760| 795| 795| 935| 985| 7,720 | 10,200 | 5,580 | 2,800 | 1,960
760 | 795 | 795 | 935 | 1,040 | -7,970 | 12)200 | 5,380 | 2,800 | 1,960
795 | 795 |....... 935 | 1,040 | 7,970 | 12,500 | 5,180 | 2,800 | 1,900
...... 795 | 795 |...i..| e3s|......| 7emel.. ... £9%0 2680 | .....

Norte.—Bracel figures show estimated mean discharge for periods indicated. Discharge estimated
Nov. 27, 28, Dec. 21-28, 1918, Jan. 1-11, Nov. 13, 26-30, Dec. 1-4, 7-27, 1919, Jan. 8-10 and 22-24, 1920.

22 8
oo o
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Monthly discharge of Yellowstone River at Corwin Springs, Mont., for the years ending
Sept. 30, 1919 end 1920.

Discharge in second-feet. Run-off.
Per
Month. square
Maximur. | Minimum. | Mean, | il Inches. | Acrefeet.
1918-19.

3,060 144, 000
1,960 88,700
1,310 71, 900
1,040 62,100
1,010 53, 800
1,240 64,000
© 3900 106, 000
11,900 * - 380, 000
730 271, 000
2,740 125, 000
1,600 st, 200
1,360 64, 300
11,900 90 | 2,090 |......... N 1,510,000
1,160 910 984! 0.374 0.43 60, 500
1,010 910 944 .359 .40 56, 200
211N PO 832 .316 .36 51, 200
795 72 753 .286 ‘33 46,300
823 795 805 . 306 .33 46, 300
960 795 806 | .34 .30 55,100
1,040 910 954 .363 .40 56, 800
7,970 1,100 | 3,930 | 149 172 242, 000
16, 200 5180 | 11,700 | 4.45 1.96 606,000
13,100 £9%0 | €40 320 3.69 517, 000
4,980 2680 | 3,750 | 1.43 1.65 231,600
2620 1,90 230 “848 .95 133,000
16, 200 720 3,020 1.15 ' 15.61 ’ 2,190, 000

YELLOWSTONE RIVER AT INTAKE, MONT.

Locarion.—In NW. 1 see. 36, T. 18 N., R. 56 E., at Lower Yellowstone diversion dam
at Intake, Dawson County, 18 miles below Glendive.

DramNaGe AREA.—Not measured.

REcORDS AVAILABLE.—January 1, 1911, to September 30, 1920. At Glendive, 18
miles above, by War Department and Department of Agriculture 1893 to 1903,
and by Geological Survey August 1, 1903, to December 31, 1910.

GAGE'—Chain on north abutment of dam showing depth of water on crest; read by
Matt Griebler, employee of United States Reclamation Service. .

DiscEARGE MEASUREMENTS.—Made from bridge at Glendlve or from ferryboat 100
feet below dam.

CHANNEL AND CONTROL.—Dam forming the principal control is a rock- ﬁIled timber-
-crib structure on pile foundation, eompleted Janusry ‘29, 1910; 760 feet long,
crosses the stream at right angles to current, and raises low-water level about 4
feet; specially designed to resist the destructive effects of ice by approach on a

" slope of 3 to 1;* downstream face is<ogee-shaped and. protected by-a-heavy rock
apron.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 4.3 feet May 29-30 (discharge, 26,400 second-feet); minimum stage, 0.7
foot July 17 to August 1 and August 19-25 (discharge, 2,270 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.7 feet June
19, 20 (discharge, 89,700 second-feet); minimum stage, 1.1 feet October 1-5 (dis-
charge, 3,660 second-feet).

1903-1920: Maximum stage recorded for open channel, 10.8 feet June 20 1918
(discharge, 126,000 second-feet); minimum stage in 1919.
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Ior.—SBtage-discharge relation serigusly.affected by ice.

Diversions.—Lower Yellowstone canal, which diverts water to irrigate 66,000 acres
of land, heads at north abutment of dam. Of several diversions from main stream
above station United States Reclamation Service Huntley project and Bilings
Carey Act project are the largest. There are also numerous diversions on tribu-
taries.

RecuLaTiON.—Yellowstone Lake and Shoshone reservoir on Shoshone River in Wyom-
ing form only important regulation above and control only small part of flood flow.

Accuracy.—Stage-discharge relation permanent except for periods when ice accumu-
lated on crest of dam. Rating curve is well defined. Gage read to tenths twice
daily. Daily discharge ascertained by applying gage height to rating table.
Records good except during periods affected by ice, for which they are fair.

The following discharge measurement was made by W. A. Lamb:
September 16, 1919: Gage height, 1.22 feet; discharge, 4,220 second-feet.

Daily discharge, in second-feet, of Yellowstone River at Intake, Mon., for the years ending
‘Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Des. | Jan.| Feb. Mar. | Apr. | May, | June, } July. | Aug. [ Sept

1918-19.

1 3,360 | 7,260 | 3,300.|....... 5,760 | 18,600 | 10,200 | 23,400 | 6,260 | 2,270 | 2,780
8,360 | 7,280 | 3,300 |... 10 5,760 | 17,700 | 10,800 | 21,900 | 5,760 3,300 | 2,960
2360 | 7,260 | 3,300 |....... 6,240 | 16,800 | 11,100 | 20,900 | 5,300 | 3,850 | 3,120
$,360 | 7,260 | 3,300 |-...... 6,240 | 16,800 | 10,800 | 19,500 | 4,860 | 4,860 | 3,300
8,360 | 7,260 | 3,300 |....... 6,240 | 16,000 | 9,540 | 19,000 | 4,440 | 5,300 | 3,300
5,360“,360 3,300 6,490 | 16,000 | 9,240 | 16,800 | 4,440 | 5,300 | 2,950
8,360 | 7,800 | 3,300 6,740 | 16,000 | 8,650 | 14,400 | 4,860 | 6,490 | 3,300
2,360 | 7,800 | 3,660 6,740 | 15,200 | 7,800 | 12,200 | 4,400 | 6,490 | 3,480
8,360 | 8,360 | 3,660 6,740 | 14,400 | 7,530 | 11,500 | 4,400 | 5760 | 3,660
8,360 | 8,360 | 4,040 6,740 | 14,000 | 6740 | 11,500 | 4,400 | 5,530 | 3,850
7,800 | 7 4,040 6,740 | 13,200 | 6,740 | 11,500 | 4,240 | 5,080 | 4,040
7,800 sj% . 4,040 6,740 { 12,200 | 6,490 { 10800 | 3,480 | 4,240 | 4,040 -
7,800 | 8,080 | 4440 7,260 | 11,100 | 6,000 | 10,800 | 3,300 | 3,660 | 4,440
7,800 | 7,260 | 4,440 7,800 | 9,850 | 5,530 | 10,200 |.:2,950 | 3,660 4,440
7,800 {7,260 | 4, 860 7,800 | "9,240°| 5,300 | 9.540 | 2,780 | 3,300 4,440
7,800 | 7,800 | 5,300 |- 8,360 | 8,080 | 5,300 | 9,850 | 2,610 | 2,050 | 4,040
7,260 | 7,800 | 6,000 |- 9,540 | 7,260 | 6,000 | 10,800 | 2,270 | 2,950 | 4,040
7,260 | 7,260 | 6,240 |- 9,850 | 6,490 | 7,530 | 10,500 | 2,270 | 2,610 | 4,040
7,260 | 7,530 | 6,240 |- 10,900 | 5530 | /840 | 9,850 | 2,270 | 2,440 | 4,440
7,260 | 7,800 | 6, 240 11,800 | 5,300 [ 12)500 | 9,240 | 2,270 | 2,270 | 4,440
7,200 | 7,800 | 6,240 500 | 5,080 | 15,600 | 8,650 | 2,210 | 2,270 | 4,440
7,260 | 7,800 | 6,240 | 4900 | 10,000 | 8,360 | 2,270 | 2,270 | 4,040
7,260 | 7,260 | 6, 000 | 4,860 | 20,900 | 7,800 2,270 | 2,270 | -4,040
7,260 | 7,260 | 6, 5300 | 21,900 | 7800 | 2,270 | 2,270 3,660
7,260 | 7,800 | 6, 6,490 | 22000 | 7,260 | 2,270 | 2,440 | 3,660
7,260 | 7,260 | 6, 7,000 | 23,400 | 7,000 | 2,270 | 2,610 | 3,660
7,280 | 5,760 | 6, 7,260 | 24,400 | 6,740 | 2,270 | 2,610 | 3,660
7,260 | 5,760 | 6, O30 | 25,2007 6,740 | 2,270 | 2,610 | 3,660 -
755 | 600 | 5 2o | Bhe| S0 | Zm) 2ow| e
7 6,240 | 5, 2 ] ,
leu0ls RO %«m' 2,27, 21519( ...... ..
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Jor the years ending

YELLOWSTONE RIVER BASIN.
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" Nore.—Discharge Feb. 1-28,

Jor the years ending Sept. 30,

’

' Discharge in second-feet.

WP en "5456222

« - | $88888888888|8| S838388888

1ad | TedERgsgEsny |8 g9ddEeasey
R m ) e

geszazgsssat |3| s@sssEsam:s

9774“wm.ﬂwﬂ333 - .47659%&”«.0;5

MMWM@mmmmmmm §| BRBREBSESE

o 365579%.@.65

2888 885858

e m LN SINKN

B

¥23%R38%%¢%

1919 and 1920..

Month.

1918-19.

The year....

o Estimated.




166 SURFACE WATER SUPPLY, 1916-1920, PART VI.

BIG TIMBER CREEK NEAR BIG TIMBER, MONT.

Locarion.—Near center of SW. 1 NE. }sec. 6, T. 2 N, R. 14 E,, at Iverson ranch, 2§
miles below junction of forks of Big Tunber Creek and 10 miles northwest of Big
Timber, Sweet Grass County.

DRAINAGE AREA.—Not measured.

Recorps avAamwaBLe.—April 13, 1912, to September 30, 1920.

GAGE.—Wire on left bank 500 feet below Iverson’s wagon bridge installed March 31,
1918; read by William Iverson. From April 13, 1912, to May 21, 1917, used chain
on leff, badk 1}*miles dowimtream; moved 500, feet upstream- ?mgnst 8, 1917

DISCHARGE MEASUREMENTS.—Made from bridge or by wading. -

CHANNEL AND coONTROL.—Bed composed of sand and gravel; shlftmg No well-
defined control. Right bank subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September

- 30, 1919, 4.55 feet at 7.40 a. m. May 29 (discharge, 274 second-feet); minimum-
stage, 1.73 feet at 8.05 a. m. September 27 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.61 feet on
Junel6 (discharge, 766 second-feet); minimum stage, 1.89 feet October 1 (discharge;
13 second-feet).

1912-1920: Maximum stage recorded, 6.9 feet early on the morning of July 15,
1918, as determined by high-water marks at gage (discharge, 1,960 ®econd-feet);
stage of minimum flow, 2.65 feet March 20, 1915 (discharge, 7 second-feet).

Ice.—Stage-discharge relation seriously affected by ice for short periods.

.

Diversions.—Numerous irrigating ditches divert water both above and below the ‘

gage.

REeeuraTion.—None.

Accuracy.—Stage-discharge relation shifting. Rating curve used from September
1, 1919, to June 5, 1920, well defined; curve used from June 21 to September 30,
1920, well defined below 600 second-feet; shifting-control method used Oct. 1 to
Aug. 31, 1919, and June 6-20, 1920. Gage read to hundredths once daily. Daily.
discharge ascertained by applying gage height to rating table. Records fair.

Discharge measurements of B%g Timber Creck near Big Timber, Mont., durmg the years
ending Sept. 30, 1919 and 1920.

3 (3 Dis- . . , € PDig--
Date. Made by— heiﬁ;t. chrge. || Dote. Made by- hg,ﬁ“t« charge,
1918. Feet. | Sec.ft. 1820. Feet. | Sec.-ft.
Dec. 9| C.S.Heidel............ 2.26| 25.0 | June 24| C.S. Heidel............ 6.14| 528
Tuly 12 | G. H.Elis... 00000 5.45| 220
1019 Bept. 2 ... 40 eenn 451 43.9
Apr. 30 {| W. A. Lamb 3.09 66
4.08| 185
o 310 49.8
2.56| 27.4
18| 15
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Daily discharge, in second-feet, of Big Timber Creek near Big Timber; Mont., for the years
ing Sept: 89, 1919 and 1920.

Day. Oct. | Nov. | Dec. [-Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. .

80 42 27 22 17 13 40 67 57 37 53 17
79 43 27 22| 18 15 36 56 48 40 37 19
74 41 27 22 16 20 36 47 46 53 40 18
72 38 28 23 25 20 38 40 50 63 36 19
80 45 28 26 23 25 46 41 53 5% 3 21
8, 36 26 23 7 30 37 47 64 45 30 32
841 - ‘%ﬁﬁ? % 19 18 26 37 44 51 46 21 24
-3 o f1023 |5 728 32 28 40 46 40 25 20
74 37 25, 21 21 33 26 40 41 30 24 21
66 38 21 21 22 33 31 47 36 24 28 .21
64 41 18 21 19 40 31 46 32 32 28 19
62 33 16 22 18 30 24 39 51 32 28 17
57 36 22 17 18 24 29 3 71 32 30 15
59 36 27 21 19 28 25 48 64 32 27 4
57 36 24 23 18 32 28 42 57 26 28 14
55 3t 22 22 22 32 26 62 83 31 24 ¢
60 31 17 21 24 28 28 6| .78 31 22 1u
58 29 17 21 17 25 37 60 67 33 21 M
56 30 18 21 18 32 37 1 63 40 21 13
54 29 26 19 18 22 43 165 68 36 21 11
51| 28 26 18 17 37 56 214 63 29 20 13
49 23 23 19 22 33 49 224 64 27 19 2
47 13 22 19 18 29 51 197 59 32 18 12
48 12 21 18 13 38 58 216 52 33 19 12
4 21 25 19 13 30 67 234 49 32 18 1
42 21 25 20 13 26 7% 272 53 30 17 10
41 35 25 21 13 21 67| 248 51 30 17 10
39 22 28 25 13 28 63| 261 51 29 17 1
37 33 21 24 |....... 36 90 274 52 24 18 1
42 37 21 29, ...... 37 6 238 | 49 65 18 1
40 {....:.. 22 20 |....... 45 |....... 9| ...... 60 17 |..... .
21 21 21 84 201 712 128 45
24 20 20 124 190 676 110 40
16 17 19 94| 180 | 572| 110 42
17 19 138 170 444 100 4
I9 20 94 201 473 100 39

alf .
21 20 113 201 392 84 T30
127 261 413 90 30
18 139 316 321 39
‘2 2 19| 38| 34| 75 39
20 23 180 288 383 89 39
21 37 347 338 81 36
22 ....... 22 347 636 317 142 3
20 21 22 49| 190] 688, 226 95 8B
20 2% 2611 638 212 39
21 23 78 288 587 80 44
18] 25|f | m| s8] 76| 28| &3 4
21 21 82 316 710 238 56 38
20 22 75 316 631 272 56 32
20 18 25 80 408 | 286 49 38
17 17 24 94| 274 | 426 286 49 43
! 18 21 20 26 80| 28| a44| 268 43 38
20 . 21 21 31 84| 288| 413 248 42 38
18 . } 20 37 80 592 | 178 42 38
17 .. 31 73| 36| 626 144 38
19 21 20 38 75| 288 | 408 | 142 47 38
22 2 22 39 73| 22| 29| 142 47 32
21 22 |. i 20 36 78| 212 188 47 32
20 27 1. 21 20 36 80 274 334 130 45 32
20 30 : 20 31 78 316 515 121 51 32
| 20 34 21 36 80| 261 516| 121 45 32
‘ 18 {.......0. } veeean 37 |eene-n 248 [....... 140 45 |.......

Nore,—Braced figures show. @ ed mean discharge for periods indicated when stage-discharge rela-
‘tion was siffected hy-ies, Dmmmedwmwpohmoa 1, 25-28, Dec. 23, 26, 30, 31, 1918, Jau. 1,
3, 16, 25, 26, 30, Feb. 13 20 23, Mar. 14, 17, May 24, June 14, July 12, 13 Sept 16, Oect. 27, Nov 21, 29, 1919,
Jume 14, Adg. 21, Sept. 8, 9, 1, 16, 1920,

-
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Monthly discharge of Big Timber Creek near Big Timber, Mont., for the years ending
"Sept. 30, 1919 and 1920. '

Discharge in second-feet.

Run-off in

Month. - acre-feet.

Maximup# | Minimam. | Mean.

37 58.9 3,620

12 32.3 1,920

16 23.3 1,430

17 21.1, 1,300

L1831 ., 1884 1,040

‘13 T 29.1 1,790

24 43.7 2,600

39 17 7,190

32 55.8 3,310

245 37.0 2,280

17 24.9 1,530

0] 157 934

10 40.0 28,900

13, 175 1,080

18 25.4 1,510

18 20.6 1,270

17 20.3 1,170

19 26.8 1,850

35 60.8 3,620

84 226 13,900

170 418 24, 900

121 295 18,100

42 71.6 4,400

32 37.7 2,240

SWEETGRASS CREEK ABOVE -KELV!LI.E, 'I'ONT.

Locarion.—Near center of sec. 27, T.5 N., R.13E., on T. 8. Lavold g ranch, 9 miles
northwest of Melville, Sweet Grass County

DRAINAGE AREA.—63 square miles (measired on topographic map). . )

REecorps AvaiLaBie.—August 21, 1913, to September 30, .1920; May 5, 1907, to
December 31, 1912, for station at C. M. Rein’s ranch in SW. } sec. 24, T. 5 N,
R. 12 E,, 17 miles northwest of Melville. No diversions or tributaries between
two stations.

Gage.—Vertical staff on left bank three-quarters ofa !mle a’oove ranch house; read by
T. 8. Lavold. - i

DISCHARGE MEASUREMENTS ~—Made by wading or from bridgé near observer 8 h(mse

CHANNEL AND' CONTROL. —Bed, composed of gravel and boulders; may shift during
high water. No well-defined control. Banks not subject to overflow.

Exmmms OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.9 feet at 10.30 a. m. May 22 and 30 (discharge, 390 sécond-feet); mini-
mum stage, 0.1.foot November 25 to 30 (discharge, 3 second-feet).

Maximum stage recorded during year ending September 30, 1920, 2.59 feet
June 15 and 17 (discharge, 848 second-feet); minimum stage, 0.28 foot February
20 to March 6 (discharge, 7.4 second-feet).

1907-1912: Maximum stage recorded at old section, 5.15 feet June 1, 1908 (dis-
charge, 1,490 second-feet); minimum stage, 1.42 feet April18-19, 1911, and April
23-30, 1912 (discharge, 8.6 second-feet).

1913-1920: Maximum stage recorded at present site, 2.85 feet at 3 p. m. June 11,
1918 (discharge, 1,510 second-feet); minimum stage, recorded for 1919.

Ioe.—Stage-discharge relation probably affected by ice for short periods.

Drverstons.—1'wo small ditches divert water above gage; quantity diverted
negligible.

~
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RecuratioN.—None.

Accuracy.—Stage-discharge relation permanent, affected by ice. Rating curve well
defined. Gage read once daily to half-tenths during 1919 -and to hundredths
during 1920. Daily discharge ascertained by applying gage height to rating table.

Records good.
Discharge mensuremenis of Swestgrass Creek ‘above- Melville, -Mont., d;uring the yedrs
| ending Sept. 30, 1919 and 1920.

Date. Made by— h(gi i‘ lDis! . || Date. Made by— hgi et. dg{;e
Fest. | Sec.t. | 1920, 4 Sac.;ft.
0.93 74 June 24 574
55| 20.4 || Taly 12| 6. H. EDi 348
8| 112 || Sept. 2 5
1.85 362 .

.80 47.5

S7| 218

Daily dwcharge, in semd»feet, of Sweetgrass- Creek above Melville, Mom., Jor the yodrs
. ending Sept. 30, 1919 and 1920. -

Day. Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-1919.
1 1271 76 80 (- 50| 126 | 1.5} 172.0| 1L5 152 95 46 %
127 7% | 1L5 501 121} 1L5| 142 1L5 127 105 46 26
127].66 .| 1L5 50| 1L5) 1151 142 | 1L5 127 105 42 30
127 ] 58 1.5 50| 1L.5| 1L5| 1L5 | 1.5 127 105 38 30
127 | 58 17.0} 35 1.5 1.5 1L5; 1.5 116 105 38 30
116 | 49 b 17.0 | 1.5 | 1L.5] 115} 1.5 116 95 35 4
105 | 42 P23 17,0 | 1L5{ 1L5| 1L5]| 1L5 127 95 35 24
105 | 42 24 17,0 | 14,21 1.5 1L5] 1L5 127 76 35 24
105 | 42 22 1L5| 17.0 9.81 1.5 | 1L5 140 66| - 35 24
} 105 | 42 24 1IL5| 14.2 80| 1L5|( 1.5 127 66 35 24
105 35 24 ) 1,5 L5 80 1L5! 66 127 1. -68¢ - 35 24
165 | 35 42 L5} 1L5] 1L5| 1L5| 66 127 66 35 24
105 | 35 35 1.5 142 1L5 9.8 66 152 66 35 24
105 | 35 35 1.5 | 4.2 17.0 9.8 66 152 58 3B- A4
105 | 35 35 1.5 14.2] 17.0 8.0 1065 140 58 33 24
105 | 35 35 L5 142 17.0 8.0 | 165 140 49 30 24
105 | 24 24 1.5 1L6}| 17.0 8.0 | 105 140 49 33 24
1051 20 ') 24 1.5) 1L56] 1L5 8.0 | 105 140 49 33 24
76 17.0| 24 1IL5 | 1.5 | 1L5 8.0 140 140, 49 33 .30
76| 14.2| 170 11.5] 11.5] 1.5 1.5 268 140 49 30 30
% 9.8] 1726 14.2| 15| 1.5 11.5]| 336 140 49 264 .. U
76 6.5 120 142 | 11.5| 11L.5| 1.5} 390 127 48 24 24 |
76 50| 1.8 14,2} 115} 11.5] 1L5] 363 127 46 244 -2
76 50| 1L5) 4.2 1L5] 1L5| 1L5 ] 363 140 46 2 23
76| 30| 1.5] 15| 1.5} 115} 115|363 0| 42 A4 %
76 3.0| 1.5 1.5 1L5| 1.5} 1L5] 363 127 2] A4
76 3.0| 1L5| 1.5 1.5 1.5} 11..5| 336 116 42 20 A4
76 30| 11.5] 142 11.5| 11.5| 11.5| 336 116 42 20 A
76 3.0 8.0 14.2(....... 1.5 ] 11.5 | 363 105 42 20 24
76 3.0 80| 13.6 |....... .20 1.2 | 390 105 49 20 24
(3 VSN 8.0 13.1[....... 20 Jee..... 336 [....... 49 2 ..., Gea
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Dmly discharge, in second-feet, of Sweetgrass Creek above Melville, Mont., for the years
ending Sept. 80, 1919 and 1920—Continued. -

Day. Oct. | Nov. Dee. Jan. | Feh. | Mar. | Apr. [ May. | June. | July. | Aug. | Sept.
1919-1920.

1 25 12 12 7.4 &0 23 243 512 141 60
25 12 11 7.4 10 19 167 577 141 48
25 12 11 741 11 17 162 577 141 48
25 15 16 7.4 11 17 156 54 141 48
25 15 9.4 7.4 11 17 151 825 141 38

.2 16 12 7.4 11 17 196 325 141 38
23 20 "12 - 801 12 17 286.]- 825 (. 141} . 38
23 17 12 8.0 13 221 3417 2387 81| 38
23 16 13 80| 14 17 64 254 117 38
23 16 13 80| 15 23 686 274 117 38
23 12 13 804§ 12 51 773 352 117 38
p<3 12 12 80} 12 51 788 341 117 a8
23 12 12 80| 12 42 788 346 17 38
20 12 12 1 12 45 817 348 117 38
20 12 8.7 8.0} 12 51 848 209 1n7 38
20 16 8.7 8.0 12 51 825 348 117 38
19 17 80 87| 12 51 848 346 119 38
19 15 8.0 871 11 25 577 209 119 38
23 14 8.0 80( 11 131 577 346 119 28
23 12 7.4 8.0 11 156 577 299 119 28
23 12 7.4] 10 11 156 262 299 74 28
25 12 7.4 11 11 156 577 299 74 28
27 12 7.4 11 11 250 714 209 56 28
27 12. 7.4 11 11 250 577 299 56 28
27 12 7.4 11 16 43 428 167 60 28
27 12 7.4 10 17 229 254 167 56 28
27 12 7.4 10 20 190 254 173 60 28
23 11 7.4 11 2 308 254 170 60 28
25 9.4 7.4 11 23 336 788 74 28
27 9.4 11 23 299 610 173 74 28
23 9.4 12 ... 250 |....... 167 60 1.......

Note.—Stage-discharge relation affected by ice Jan.

for December not computed.

30 to Feb. 2, and December 1-31, 1919; discharge,

Monthly ducharge of Sweetgrass Creek above Melville, Mont., for the years ending Sept

30, 1919 and 1920.

Discharge in second-feet.
Month. . Pt
Maximum. | Minimum.| Mean.
1918-19.

127 76 96.7 5,950
76 3.0 29.4 1,750
42 8.0 10.3 1,190
35 5.0 12.6 7%
17 1L5 12.3 683
20 8.0 12,5 769
17 8.0 1.2 666
390 1.5 166 10, 200
152 105 131 7,800
105 42 63.5 3,900
46 20 30.9 1,900
30 23 25.0 1,490
390 3.0 51,2 37,100
2 19 23.7 1,460
27 13 22.3 1,330
20 9.4 13.2 812

13 7.4 9.8 56
12 7.4 9.03 555

23 8.0 13.3 791
336 17 13 6,950
848 151 508 30,100
825 167 | 360 22,100
41 56 103 6,330
60 28 35.7 2,120
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SWEETGEASS CREEXK ’BELOW MELVILLE, MOKT. LT

Location.—Near middle of south lme of sec. 27, T. 4 N,, R. 15 E., at Crum ranch,
one-fourth mile above head of diversion canal of Big Tr.mber Oarey project-and 6
miles southeast of Melville, Sweet Grass County.

‘DRAINAGE AREA.—137 square Miles (measured on topographic maps).

‘RECORDS AVAILABLE.—April 1, 1909, to November 10, 1916, asnd August 8, 1917, to
September 30, 1920; May 4, 1907, to April 1, 1909 at Adam’s ranch- 24 miles
downstream. :

GAGE. —Overhangmg chain gage on left bank about 100 feet west of Crum’s house,

" redd by Ruth D. Crum. = |

DISCHARGE MEASUREMENTS. ——Made by wadmg or from lnghway bridge half 2 mile
above gage.

CHANNEL AND CONTROL.—Stream bed of clean gravel bar producing riffle about 300
feet around a bend below gage likely to shift. Right bank low; subject to over-
flow during high stages; left bank is a cut bank at the gage and not overflowed
at that point; may be subject to overflow about 200 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 3.01 feet at 8 a. m. May 30 (discharge, 512 second-feet); minimum
stage, 1.12 feet August 16, 17, and 18 (discharge, 8 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.72 feet at
8 a. m. June 12 (discharge, 1,020 second-feet); minimum stage, 1.40 feet at 10
a. m. April 27 (discharge, 31 second-feet).

1909-1920: Maximum stage recorded, 4.2 feet June 27, 1916, determined from
high-water marks (discharge determined from extension of rating curve, 1,700
second-feet); minimum stage recorded, 1.12 feet August 16, 17, and 18, 1919
(discharge, 8 second-feet).

Tce.—Stage-discharge relation seriously affected by ice; data insufficient to warrant
estimates of flow.

Diversions.—There are adjudicated rights from Sweetgrass Creek amounting to over
500 second-feet, and numerous ditches divert water both above and below the sta-
tion. The diversion canal of the Big Timber Carey project has a capacity of 600
second-feet and diverts into two connecting storage reservoirs, one of 6,000 and
the other of 12,000 acre-feet capacity.

REecuraTioN.—None.

Acevkacy.Stage-discharge relatien fairly pernfanent during.1919;-not. permarrent
during 1920. Rating curve used October 1, 1918, to September 30, 1919, fairly
well defined; shifting-control method used for 1920. Gage read to hundredths
twice daily until September 4, 1920, after which it was read once daily. Daily
discharge ascertained by applying mean daily gage height to rating table. Rec-
ords fair. ’

Discharge meaauremmts of Sweetgrass Creek below Melville, Mont., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— hgiﬁft. ch];l!'sg-e. Date. Made by— h‘gg& chglrte.
Flefgo S ecié{té 1920. Lamb Fleczb Sccé-‘{t.s
. . A. Lam .
1.34 301 551
2.63 250 | 387
1.42 1.42 53
1.25
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Daily discharge, in second-feet, of Sweetgrass Creck below. Melville, Mont., for the years
endmg Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
{3 PO U 38 20 131 38 43 2
i 2 N R, 30 .20 85 41 38 2
i1 28 PRI PO 41 % 82 65 t 3 24
681  B7........ 29 32 56 62. 37 24
) 57 ]...... 29 20 47 59 35 21
80 29 22 43 43 33 19
80 28 21 4 41 33 21
54 28 21 36 39 27 2
57 26 18 36 37 33 21
66 26 16 32 34 29 20
69 27 16 38 | 3 k14 20
[ A 26 17 45 3 2 19
66 26 25 62 40 16 19
© 66 25 26° 53 41 - 13 18
66| - 2 n| = Bl 1 13
. 62 25 27 57 33 19 ¥4
60 26 19 58 36 10 17
59 29 27 56 31 8 16
59 - 32 31 49 . 31 10 16
59 30 84 47 30 13 18
58 30 268 48" 30 13 19
SISO ¥ 2| @ #] B m|. B
58 .
36 g 322 37 39 17 18
2% 32| .319 384" B6{. 19 19
20 87 316 44 '36- 197 19
18 38 .313 ] 36 | 20 . 20
30 29 397 48 36 16 2
38 30 388 48.1... 56 18 23
3 25 512 45 52 17 23
2. 63 |........ 46 18 ..t
Day. May. | June. | July. | Aug. | Sept Day. May. | June. | July. [ Aug. { Bept
284 635 66 50 220 70 43
224 749 68 52 224 . 39
224 701 65 47 196 76
256 628 56 49 228 T3 feeennnsr
352 609 60 498 192° Bl..one.
. 448 60 47 | 21 186 73
odd 317 59 5§ 22 186 611,
841 264 58 47 1 23 156 0 |..
763 345 57 46 || 24 M6 57°].
506 | 364| 68 46 || 25 126 | 52
364 69 45 41 26 112 51
987 364 102 42 (| 27 100 56
326 44 || 28 92 57
899 282 76 42 || 29 921 501
813 313 . 7% 43 |1 30 82 49 |.
: 31 T 73 51°
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Honddy‘dwcharge of Sweetgrass Creek below Melville, Mont., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean. | 3cTefeet.
‘1918-19,
149 7 84.6 - 5,200
£0 54 66.0 3,140
77 46 57.9 1,720
58 18 33.6 600
41 25 20.1 ‘1,730
512 1 133 8,180
131 32 50.4 3,000
65 30 39.9 2,450
43 8 2.7 1,330
b4 16 18.7 1,170
432 336 | 384 3,050
987 224 534 31,800
749 73 203 18,000
- 102 49 64.7 3,980
September Y 54 39 45.8 1,640
UATY s (1 I R IO ST AR 58,500

CLARK FORK NEAR CLARK, WYO.

Location.—About sec. 8, T. 56 N., R. 102 W., at highway bridge 9 miles below mouth
of canyon and 4 miles south of Clark, Park County. Nearest tributary, Pat
O’Hara Creek, enters 400 feet upstream.

DRAINAGE AREA.—929 square miles (measured on base map of Wyoming; scale,
1: 500,000). (

REecorps avaiLaBre.—April 20, 1919, to September 30, 1920.

GaGE.—Chain fastened to downstream bridge railing; read by Peter Rockvam.
Datum lowered 0.50 foot August 8, 1919, and 0.50 foot September 24, 1919, to
avoid-negative readings; all-gage heights referred to latter datum.

DiSCHARGE MEASUREMENTS.—Made from three-span bridge.

CHANNEL AND coNTrROL.—Bed composed of gravel and small boulders, which may
shift. Control at gravel bar several hundred feet downstream; apparently per-
manent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.7 feet at 7 a. m. May 29 (discharge, 6,940 second-feet); minimum stage,
0.70 foot from 6 p. m. September 26 to 8 a. m. September 28 and 7.30 a. m. Septem-
ber 29 (dischiarge, 195 second-feet).

Maximum stage recorded during year ending September 30, 1920, 5.95 feet at
6.20a. m. June 14 and 15 (discharge, 7,490. second feet); minimum discharge prob-
ably occurréd during winter.

Diversions.—Practically no-diversions from. Glm'k Fork above station. >

Accuracy.—Stage-discharge relation permanent. Rating curve well "defined between
200and 7,000 second-feet. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records excel-
lent.
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Discharge measurements of Clark Fork near Clark, Wyo., during the years ending -Sept. 30,
1919 and 1920.

Date. Made by— pange ch’;ir’ge' Date.
1919. 1920,
June 19 May 21
Aug. 8 Juue 17
Sept. 24 Sept. 1

Daily discharge, in second-feet, of Clark Fork near Clark, Wyo., for the years ending’
Sept. 30, 1919 and 1920.

Day. Apr. [ May. | June.| July. | Aug. | Sept. | Day. Apr. | May. | June.| July. | Aug. | Bept.
940 | 600 2,620 [1,760 | 530 | 310 2z
895 | 640 2,760 (1,730 | 530 | 290 272
850 | 530 3,080 (1,710 | 470 | 290 22
760 | 500 4,020 [1,730 | 470 | 200 | 272
760 | 470 4,840 |1,550 | 445 | 200 | 255
680 | 420 5,310 {1,430 | 420 | 290 240
640 | 370 5,540 10280 | 420 | 272 | 40
600 | . 370 5,500 11,200 { 395 | 272 225
600 | 370 4,840 11,170 | 395 | 272 225
530 | 395 5,270 1,130 | 305 | 272 | 210
530 | 350 5,160 (1,060 | 395 | 255 | 210
530 | 330 5,600 {1,100 | 395 | 235 195
530 | 310 6,520 | "990 | 370 | 255 195
530 | 310 6,730 | 990 | 420 | 285 | 195
* 5301 310 |« 000 | 9604830 |.- 240 210
3,580 |o.cn.. 600 | 240 {......

Day. Oct. Nov. Apr. | May. 1! June, | July. | Aug. | Sept.
272 | 2,120 5,120 1,880 565
310 | 1,610 3,700 | 1,990 500
290 | 1,610 | 6,310 | 1,800 470
1,730 | 6,310 | 1,860 445
350 | 2, 5,700 | 1,730 445
395 | 2,690 | 4,930 | 1,49 420
420 | 3,330 | 4,380 | 1,370 470
395 | 4,740.| 4,020 | 1, s
600 | 5,700 | 4,020 | 1,370 ‘45
760 | 5,900 4,740 | 1,490 470
990 | 6,810 | 4,380 | 1,480 445
805 | 6,520 | 4,200 : 1,610 445
640 | 6,730 4,020 1,49 420
688 | 7,100 4,020 | I, 420
850 | 7,180 4,120 | 1,260 420
40 7,160 3;8401 1,150 395
1,320 | 7,160 | 3,330 | 1,100 370
1,860 | 5,500 | 3,670 | 1,040 3%
1,800 | 4,740 | 4,020 940 370
1,990'1 - 4,200 { - 3; 840 80| - 37
2,330 | 4,560 | 3,670 760 370
2,540 | 5,500 [ 3,330 745 370
2,260 { 6,310 3,000 730 395
2,690 | 6,310 | 2,540 715 395
2,540 | 5,500 2,260 700 395
2,120 | 4,380 | 2,120 685 395.
2,260 | 4,200 | 2,260 | 670 370
3,000 | 4,740 2,120 6855 350
3,160 | 5,120 | 1,860 640 420
3,160 | 5,500 | 1,860 600 395
2,690 1..anrnan 1,880 565 {.vunnnn

Nore,—Discharge, Apr. 1-3, 1920, estimated; Aug. 22-28, interpolated.
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Monihly discharge of Clark Fork near Clark, Wyo., for the years ending Sept. 30, 1919 and
1920.

Discharge in second-feet. Run»o i
Month.
Maximum, ( Minimum. | Mean. act&teet
410 712 16, 800
664 2,980 183, 000
960 1,630 97,
370 551 33 900
240 343 21 100
195 281 16 700
IR PN N . 368,000
October 420 210 239 14,700
290 255 268 2,130
272 170 217 12, 900
3,160 272 1,450 89,200
7,160 1,610 4,890 291, 000
6,310 1,860 3,790 233,
1, 565 1,160 71, 300
350 419 24, 900

PRYOR CREEK AT COBURN, MONT

LocarioNn.—In SE. § sec. 35, T. 1 8., R. 27 E., on Crow Indian Reservation at Coburn,
Yellowstone County, 12 miles southwest of Billings and 13 miles above mouth of
creek.

Drainace ArEA.—Not measured.

REecorps AvaiLaBLe.—September 13, 1911, to September 30, 1920.

Gaee.—Chain on left bank, opposite observer’s house; read by Harry Foster and
H. R. Horsley.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and clay. Principal control is
gravel bar which forms a riffie at low stages about 300 feet below gage; affected by
growth of moss at times. Banks subject to overflow at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 7.30 feet at 8 a. m. August 2 (dmcharge, 344 secand-feet}; no flow June
30, July 6-21, July 25-31.

Maximum stage recorded during year ending September 30, 1920, 10.37 feet at
7.15 p. m. May 12 (discharge, 740 second-feet); minimum stage, 3.57 feet at 7
a. m. July 30 (discharge, 7 second-feet).

1911-1920: Maximum stage recorded, 9.9 feet May 20, 1912 (discharge, 746
second-feet); minimum discharge in 1919.

Ice.—Stage-discharge relation seriously affected by iee; record discontinued during
winter.

Diversions.—Water sufficient to irrigate approximately 1,000 acres.near Pryor is
diverted 30 miles above Coburn.

Accuracy.—Stage-discharge relation affected by growth of moss in 1919; permanent
during 1920. Rating curve used from October 1, 1918, to June 3, 1919, well
defined above 20 second-feet; shifting-control method used for remainder of year.
Curve used during 1920 well defined between 20 and 200 second-feet. Gage read
twice daily to half-tenths during 1919 and to hundredths during 1920. Daily dis-
charge ascertained by applying daily mean gage height to rating table. Records
fair.



176 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Discharge measurements of Pryor Creek at Coburn, Mont., during the years ending Sept.
30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— heigit. charge.
1919. Feet. | Sec.-ft. 1920. Feet. | Sec.-ft.
May 1| W.A. Lamb........... 4.19 42.7 1) Apr. 27| W. A. Lamb........... 4.77 92
June 28 |..... [ T 3.55 2.6 || Sept. 10 | Tuttleand Lamb...... 4.04 32.9

Daily lischarge, in second-feet, of Pryor Creek at Coburn, Mont., for the years ending Sept.
30, 1919 and 1920.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
[ ]
1918-19.
79 {13 T 59 45 24 1.2 31 14
66 70 |oeea.... 53 45 24 1.2 | 251 10
53 (U P, 53 45 24 1.2 79 10
53 Tl 53 45 20 1.2 24 14
53 2 {....... 53 45 16 1.2 3.5 14
53 ) & PP 53 45 16 .0 2.0 14
53 122 ........ 47 45 13 .0 3.5 14
53 i 1 PO 45 45 11 .0 3.5 10
53 b 3 PR 45 45 10 .0 3.5 10
57 70........ 45 10 .0 6.5 10
7 45 45 10 .0 6.5 14
61 53 45 10 .0 4.1 14
55 53 45 9.6 .0 5.0 14
53 45 55 9.6 .0 6.5 14
53 45 70 9.2 .0 6.5 14
53 6l |........ 45 66 9.2 .0 4.1 14
53 61{........ 45 49 8.8 .0 2.0 12
61 61 1........ 45 45 8.8 .0 3.5 12
70 61 {........ 45 45 5.3 .0 6.5 14
53 57 eeeeeaes 45 45 53 .0 6.5 14
61 61 | ...... 45 45 50 .0 8.0 14
53 61 [........ 46 45 5.0 .2 10 14
i 2 RN SO 45 45 4.7 1.2 10 14
5 3 I I 45 45 4.7 .2 10 14
L33  PR PR 45 45 4.4 .0 14 14
38 4.4 .0 10 14
34 4.1 .0 10 14
31 4.1 .0 12 16
24 1.4 .0 24 24
24 .0 .0 20 17
24 |..aes .0 14 |......
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30 1919 and 1920—Contmued

77

Daily chscharge, in second-feét, of Pv‘g}é#ﬁvﬂc ar-Cobtisn; Mont:, for the years ending Sept.

o RN . .- : T
Day. ‘Oct. -} Nov. | Mar. | Apr. | May. | June.;| July. | Aug., | Sept.
a
o 120 114 63f{ 22 32
24 06| 102 | 55- 23!, 3
2 |. 96 47" 28] 30
2 |. | .9 d9| 28 . 3
30, 81| | 4] 20| M
- 38 2 * 0 16 37
28 |. 87 81 39| 22 ]
T 2% 2 4| 48 D E
25 91 g o Ml 2 32
% ] 1791 7 86 32
) 2. 478 6| 202] 30 32
% H " B BB
241, 338 9 16| gz’:
] 12| 47| .16 28] 32
- 3 NPT EUDRRI PO 140 40 €0 -28 32
384 ol 144 67 s2| .28]. 32
38 146 8| 471 W| 38
38 148 87 42 28 | 36
16 61| M| W[ M
18] 47| s 2 33
126 L2 - 34 + 30 32
32| 4 18] 3 32
125 " 47 22 30 42
110 44 B’ 3 45
119 47 23 36 4
109 42 18] -3t|- 42
106 39 1] ‘48 39
104 | kY n ~ 4 38
08| 119 10 30 39 -
- 106 |........ N B 1 R

Nore.—Discharge interpolated Aug. 18-23, 1920; estimated, Sept. 19-30, 1920.

7

i

Monthly discharge of Pryor Creck at Coburn, Mond., for te years ending Sept.,$9, 1919
o S 1920. o

) Discharge in second-feet. Ruii-off
s .. Month. - T —{ . in
" o e Maximum. | Minimnem. | Mean. am'e-feet
1918-19. .
79 © 83 58.7 3,610
22. - 177 57 77.0 , 360
. 79 61 70.0 278
5 15 47.4 2,820
b3 2 4.2 2,720
24 .0 9.72 578
1.2 .0 .28 17.2
251 2.0 19.4 1,190
10 3.7 815
38 24 28,3 1,060
215 94 152 1,200
605 . 87 161 9,900
119 39. -67.8.. 4,020
202 10 | 6034 . *&,;113
45 16. 27.8.]. . 1,70.
45 30 v 350 . 2,080

202724—23—wsp 506——12
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WIND RIVER AT RIVERTOX WYO.

Locarron.—In sec. 2, T. 1 8., R. 4 E., at highway bridge three-quarters of & mile
east of Riverton; Fremont County. Popo Agie River unites with Wind River
to form the Big Horn three-quarters of & mile below.

DRAINAGE AREA.—2,320 square miles (measured on base map of Wyoming; scale,
1 : 500,000).

RECORDS AVAILABLE.~—May 15, 1911, to October 31, 1912; Apgll 1915, to Septeimber
30, 1920.. From May 14, 1906, to November 1, 1908, station miaintained at
Walker’s ferry 1 mile above present station. No streams enter between; records
directly comparable. '

GAGE.—Friez water-stage recorder installed April 4, 1917, referred to chain gage on
downstream side of first pier bent from left bank useéd prevmusly, inspected by
Reclamation Service employees.

DisCHARGE MEASUREMENTS.—Made from bridge.

CHANNEER AND coNTROL.—Bed composed of gand and gravel. Control at gravel bar
just below gage; shifting. Right bank is overflowed at extreme high water.
EXTREMES OF DISCHARGE.—Maximum s(tigrecorded during year ending September
30, 1919, 9 feet at 10 a. m. May 31 (dfschisige, 2,280. aeeond»ﬁeets), mthise dis.

charge occurred during winter.

Maximum stage during year ending September 30, 1920, from water-atage
recorder, 11.3 feet at 8 p. m. June 10 (discharge, 8,800 second-feet); minimum dis-
charge occurred during winter.

1906-1908; 1911-1912; 1915-1920: Maximum dxscharge recorded, 12,300 second-
feeton June 14, 1906. Minimum discharge recorded, 226 second-feet on February
27, 1919. -

Ice. —Stage-dlscharge relation senously affected by ice.

DiversioNs.—Water is diverted from Wind River and its tributaries for the irrigation ..

of about 35,000 acres. Under the Wyoming law of 1 second-foot for 70 acres this
would require 500 second-feet. I . .

ReauraTion.—None. )

AccorAacy.~Stage-discharge relation not permanent; affected by ice during winter.
Rating curves used as follows: October 1, 1918, to March 15, 1919, well defined ;
March 16 to June 15 and June 20 to September 30, 1919, fairly well defined curves.
Standard rating curve for 1920 fairly well defined; applied indirectly during year.
Operation of water-stage recorder satisfactory except as shown in footnote. Daily
discharge ascertained by applying to rating tables daily mean gage height ob-
tained by inspection of recorder graph. Records for 1919 good except for periods
of missing gage hexghts for which they are fair; recordsfor 1926 fair.

Discharge measurements of Wind River near Riverton, Wyo., during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— Harg® | oo, || Date. Made by— Hoi. | chacse.
1919, Feet. | Sec.ft. Feet. | Seeft.
Jan. 30| P.V. Hodges.......... a7.60 238 a7.20 273
Feb, 27 |..... L [ a7.22 226 |} 7.33 692
7.12 610 9.97 5,820

7.42 869 9.31 3,890

7.06 489 . losas| 2190

a7.95 357 || Aug. 23 o} 7es| Tos

Sept. 4| J.B. Splegak ........... 7.20 628

a Stage-discharge relation affected by ice. b Engineer, U, S. Reclamation Service.,
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Daily discharge, in second-feet, of Wind River near Rivertor, Wyo., for the years ending
Sept. 30, 1919, and 1920.

Day. | Oet. | Nov. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
235| 47| 88| 1,750 | 798| 1,780 644
2%0| 40| 77| L,s0| 70| 1,580 686
268 | 445| 662| 1,120| 763 | 1,530 819
268 | 455| 630| '965| 798| 1,390 708
268| 47| 5%0| 898| 784| 1,160 784
S 968 |- 445 544 | 845| 766 1,140 68
268 427| 12| so1| 749 1,060 910
268 490 - 90| 749 | ’'9s0| 1,020
285| 384| 48| 852 75| 945 980
305| 38| 610 85| 603] 914 U5,
05| 32| 58| 85| 78| 8%4 206
305| 368 598| 86| 707| 853 864
305| 42| 787| 794| 46| 822 828,
285 | 480 | 72| 786 78| 7911 - TOH
305 500 780 70| 78| 770 798
325| 500| 98| 73| 98| 742 788
368 40| 965| 731| 819] 738 756
330 | 465| 1,040 745| 80| 735] 749
400| 455| 1,120 738 | &6 728 735
420 475 | 1,200 819| 805| 693 700

490 | 1,280 8| 749 688 721
475 | 1,870 | 847, 700| 644 685
485 | 1540 838| &M 612 644
550 | 1,700 | &30 | 686 | 600 600
731 | L7oo| 82| 78| 624 558
73| 1L,7e| s4| 06| 630 522
1,800 86| 010 644 498
90| 798| 85| 64 486
2170 | 798| &4} 6712 492

2 85| 1,100 | 663 528
2220 |........ L780 | 658 |........
418 | 2,920 | 5,070 | 2,88 760

24| 2,760 | 5,180 | 2450 699

454 | 2,840 | 5620 | 2,380 664

424 | 3,000 | 5,950 | 2,310.} 650

418 | 3,600 | 5,730 | 2,310 643

478 | 4,440 | 5,510 §,170 650

514 | 5,180 | 5,180 | *2,040 692

568 | 6,280 | 4,750 | 1,980 816

556 | 7,540 | 4,340 | 1,980 832

615 | 7,650 | 3,960 | 1,860 784

664 ] 7,680 | 4,010 | 1,860 718

816 | 7,650 | 4,060 1,980 | . 692

800 | 7,650 | 4,060 | 1,880 708

744 | 7,760 3,870 | 1,680 587

602 | 7,650 | 3,960 | 1,520 568

728 | 7,420 3,780 | 1,520 550

&2 | 7,300 | 3,870 1,520 532
1,160 | 6,960 | 3,960 | 1,460 532
1360 | 6,280 | 3,870 | 1,360 556
1,410 | 5,730 | 3,690 | 1,810 601
1,800 | 5,620 | 3,620 | 1,310 629
2,040 | 5,340 | 3,600 1,210 |- 657
2,310 | 6,280 | 3,520 | 1,060 685
2,680 | 6,300 | 3,340 | 1,020 678
3,000 | 6,060 | 3,180 | 970 664
2,920 | 5,200 | 3,090 | 961 629
2,840 | 4,540 | 3,000 | 979 608
3,430 | 4,640 | 2,760 | 1,010 574

. 3,060 | 4,%60 | 2,620 | 1,010 514
442 | 4,340 | 5,180 | 2,310 | 925 562
418 3,788 |........| 2,380 | 848 )........

NoTE.—No gage-height record Oct. 1 to Nov, 6, Nov. 15-18, 1918; Mar. 1-3, 5-6, 811, 13-14, 16, 18-20, 28,
25-26, 28, 30 to %)r. 4,13-18, May 18-21, 23, June 23-27, July 6,13, Aug. 10-13, Get.12-18, 26,1919; Apr, 19-23,
July 11, 1920. Discharge determined by comparison with flow of BigDHl orn River at Thermopolis. Stage-
discharge relation affected by ice Nov. 19-20, 1918; Mar. 1-15, 1919. Discharge based on temperature and
gage-height records and observer’s notes. Daily discharge not computed during winter. -
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Monthly discharge of Wind River at Riverton; Wyo for the years ending Sept. 30, 1919,
and 192

Discharge in second-feet.

Month.
Maximum. | Minimum. | Mean.

1918-19.

NOTE.—Mean dlschs.rge for winter based on discharge measurements, weekly gage helghts temperature
records and comparison with flow of Big Horn River at Thermopolis.

BIG HORN B.Im AT THERMOPOLIS, WYO.

LocarioN.—In sec. 36, T. 43 N., R. 95 W., at highway bridge between Thermopohs

and Hot Springs, Hot Sprmgs County. Nearest tributary, Buffalo Creek, enters
3 miles upstream.

DRAINAGE AREA.—8,080 square miles (measured on base map of Wyoming, scale
1:500,000).

RECORDs AvAmLABLE.—May 28, 1900, to December 31, 1905; June 30, 1910, to Octc-
ber 7, 1912; April 1, 1915, to'September 30, 1920. State engmeer maintained
station at this point during 1913 and 1914.

GAGE.—Chain on downstream handrail on bridge, installed May 4, 1916, at datum
1 foot lower than staff used previously; read by Miss Gladys Johnson.

DISCHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders. Con-
trol for low'and medium stages short distance below; slightly shifting at inter-
vals; high-water control is verfical walls of canyon entrance hali a mile down-
stream. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem:
ber 30, 1919, 4.7 feet at 8.a. m. June 1 (discharge, 5,000 second-feet); minimum
stage, 1 foot at 6 p. m. Janunary 23 (discharge, 375 second-feet). )

Maximum stage recorded during year ending Septembar 39, 192), 9.7 feet at
5 p. m. June 14 (discharge, 13,800 second-feet); minimum discharge, 416 second- ‘|
feat on December 11, 1919, when stage-discharga relation was affected by ice.

1900-1905; 1910-1920: Maximum stage recorded, 13.4 feet at 7 p. m., June 24,
1917 (discharge, 19,400 second-feet); minimum discharge recorded, 150 second-
feet January 14, 1918. . .
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[ce.—Stage-dischargz relation slightly affected by ice for short periods. .

Diversions.—Prior to July 1, 1313, aijudicated diversions of 16 second-feet from
Big Horn River above station and 214 second-feet below. In addition, ad]udl-
cated diversion of 366 second-feet for power above station.

RecuraTion.—None.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used for each
year well dafined; shifting-control method used July 1 to September 30, 1919, and
May 21 to July 31, 1920, Gage read to hundredths twice daily. Daily discharge
ascartained by applying daily mean gage height to rating table. Records good
except for pariods of shifting control and when affected by ice, for which they are
fair. . N ’

I)zsc’zarge measurements of Biy Horn River at Thermopolis, Wyo., during the years end-
ing Sept. 80, 1919 and 1920.

\ . .
Eate. Made by— hgi Ve ch]:)a;sg-e. Date. Made by— . h(glf‘ ¥ ch%e.
N |
1918. . Feet. | Secfi. 1919, . Feet. !Sec.-ft.
Tec. 15| J, B. Spiegel. J L2 462 || Dec. 18 L. 22,90 495
1919. R 1920.
Feb. 25 1.22 435 || Feb. 13 114 444
May 11 1.04 905 || May 18 | 32| 2700
Hept. 27 1.8 922 || June 23 .| 590 | 7,700
: Bept. 3 Splegel and Grosbach..] 1.88 981

a Stage-discharge relation affected by ice.

Daily discharge, in secondfeet, of Big Horn River at Thermopolis, Wyo., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1918-19.

980 | 685 | 390 1,130 | 4,840 | 1,130 | 3,600 845
980 | 562 | 390 1,300 | 3,850 | 1,180 | 3,270 800
980 | 562 | 405 1,280 | 2,860 | 1,130 | 2,610 800
980 | 590 [ 405 1,230 | 2,200 | 1,130 | 2,120 | 1,080
935 | 720! 390 1,230 | 1,880 | 1,130 | 1,960 | 1,130
935 720! 390 1,130 | 1,500 | 1,130 | 1,680 | 1,€80
9351 760 | 405 980 | 1,390 | 1,130 | 1,560 | 1,130
935 | 760 | 423 935 1,180 | 1,080 | 1,440 | 1,230
890 | 760 | 434 845 | 1,280 | 1,030 | 1,340 | 1,890
85 | 760 | 423 845 [ 1,390 | 1,130 | 1,230 | 1,390
5| 720 441 845 | 1,390 | 1,030 | 1,180 [ "1,340
845 | 650 | 445 290 | 1,280 | 1,030 | 1,180 | 1,230
890 | 535 450 890 | 1,280 | 1,030 | 1,130 1'%8
845 | 462 | 454 1,030 | 1,230 {1,080 | 1,080 | 1,1
845 | 462]. 462 1,230 | 1,280 | 1,390 | 1,080 | 1,080
845 | 475 | 462 1,280 | 1,130 | 1,130 | 1,030 | 1,080
8456 | 4751 462 1,620 | 1,030 | 1,080 | 980 | 1,080
800 | 475 | 462 1,880 | 1,390 | 1,030 | 980 | 1,030
760 | 467 | 484 1,620 | 1,280 1 1,130 | 980 | 1,130
760 | 458 | 462 2,040 | 1,280 | 1,080 | 985 | 1,080
845 | 454 441 2,700 | 1,230 | 1,080 | 890 | 1,080
800 | 450 | 405 3,100 | 1,280 | 980 | =890 | 1,130
650 | 445| 390 3,190 | 1,280 | 935 | 890 | 1,030
510 | 441 428 3,190 | 1,280 | 935) 845 935
484 | 434 | 441 3,150 | 1,280 | 890 760 935
484 | 430 | 441 3,020 | 1,280 | 935 | 760 890
484 | 430 | 462 3,020 | 1,280 | 1,280 | 800 280
510 | 405 | 484 3,100 | 1,230 | 1,230 | 500 845
535 | 405 | ‘484 3,360 | 1,130 | 1,230 | 845 800
562 | 405 | 484 |. 3,850 ' 1,130 | 1,180 | 800 80
....... 390 | 535 1. 4,340 ... Llz610] 85 L.

'
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Daily discharge, in second:feet, of Big Horn River at Thermopolis, Wyo., for the yeatrs
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,070 597 660 625 450 | 1,140 | 1,580 | 9,130 | 7,500 | 2,540 | 1,130
927 | 572| 425| 660 450 (1,020 | 1,570 | 7,860 | 7,500 | 2,380 | 1,040
954 542 475 740 425 828 | 1,670 | 6,570 | 7,500 | 2,380 900
1,020 530 860 475 772 | 1,900 | 5,960 | 7,500 | 2,380 200
1,040 39 450 780 502 716 | 1,970 | 5,550 | 7,500 | 2,380 860
981 530 450 625 590 684 | 2,000 | 6,110 | 7,500 | 2,380 900
1,010 | 508| 425{ 590 | 502| 692]2,140| 7,260 | 7,160 | 2,070 | 900
1,020 475 |, 425 560 450 828 1 2,530 | 8, 6,840 | 1,930 945
936 455 450 530 450 | 1,060 | 2,250 | 10,100 | 6,340 | 2,070 990
639 425 450 502 820 | 1,220 | 2,250 3 5,840 | 2,220 | 1,040
597 416 450 560 | 1,530 | 1,250 | 2,510 | 13,400 | 5,350 | 2,380 | 1,080
584 425 475 625 | 4,360 | 1,290 | 2,970 | 13,800 { 5,020 { 2,540 | 1,080 4
646 425 475 475 | 4,200 | 1,260 | 3,110 | 13,100 | 4,690 | 2,540 | 1,080
566 425 502 475 | 6,010 | 1,110 | 3,190 ,500 | 4,860 | 2,220 | 1,040
876 | 435 | 502 | 6502 | 7,660 | 1,240 | 3,140 | 12,400 | 5,180 | 2,070 | 945
455 475 475 | 4,200 | 1,360 | 2,860 | 12,400 | 5,620 | 1,790 860
1,010 475 502 560 | 4,520 | 1,280 | 2,530 | 12,200 | 4,860 | 1,930 860
1, 495 502 502 945 | 1,220 | 2,660 | 11,900 | 4,860 | 1,930 900
1, 502 560 502 | 1,040 | 1,020 | 3,070 | 11,400 | 5,020 | 1,930 860
514 530 475 900 |, 884 | 3,580 | 9,890 | 5,020 | 1,930 . 860
868 502 530 530 | 3,040 900 13,770 | 8,190 | 4,860 | 1,660 860
892 502 530 560 | 5,020 892 | 4,440 | 7,780 | 4,690 | 1,530 o45
900 502 530 590 | 6,340 | 1,180 | 5,180 | 7,940 | 4,520 | 1,530 945
900 508 530 625 | 5,350 | 1,190 | 5,560 | 8,270 | 4,200 | 1,530 990
oi5 | 519 450 | 560 | 3,370 | 1,240 | 5,980 | 8,600 | 4,030 | 1,200 | 1,040
945 542 820 530 | 2,540 | 1,210 | 6,500 | 8,220 | 4,030 | 1,200 | 1,080
828 611 700 502 | 2,220 | 1,170 | 6,470 | 6,980 | 4,200 { 1,240 | 1,130
530 604 530 450 | 1,530 | 1,190 | 6,240 | 6,360 | 4,200 | 1,180 | 1,080
514 | 597 | 475 | 425/1,130 ) 1,330 | 6,690 ' 6,950 | 3,860 | 1,240 900
080 578 590 502 |....... 1,040 | 1,510 | 7,610 | 6,900 | 3,370 | 1,180 860
PN 1) § 560 f....... 1,040 |.-...-. 8,520 [........ 2,710 | 1,130 |.......

Nom.4tag&&ischarge relation affected by ice Dec. 16,1918, to Jan. 4, 1919; Jan. 7-9,11-15,17-18, Feb. 28
to Mar. 1, Dec. 3-26, 1919; discharge computed from discharge measurements, temperatureand gage-height
record, ahd observer’s notes.

Monthly discharge of Big Horn River at Thermopolis, Wyo., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet.
Month. Run-off in
Maximum. | Minimum. | Mean. | 8cTe-feet.
1918-19.
1,390 980 1,130 69,500
980 484 | 85 46,700
‘760 390 540 33,200
535 390 440 27,100
510 390 436 24,200
. 845 441 628 , 600
1,280 562 766 45,600
4,340 845 1,950 120, 000
4,840 1,030 1,580 94,000
2,610 890 1,140 70, 100
3,600 760 1,310 80, 660
1,390 800 1,060 63,100
4,840 390 985 713,000
1,560 1,160 71, 300
1,070 514 856 50, 500
611 416 510 31,400
820 425 511 31,400
860 565 32, 500
7,660 425 2,360 145, 000
1,510 684 1,090 64,900 ¢
8,520 1,570 3,760 231,000
13, 800 5,550 9,280 552,%
7,500 2,710 5,350 329,
2,540 1,130 1,900 117, 000
1,130 860 967 57,500
13,800 416 2,360 | 1,710,000
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BIG HORN RIVER ]I'EAR HARDIN, MONT.

Locarion.—In NW. } sec. 19, T. 1 8, R. 34 E., at highway bridge on Crow Indian
Reservation, half a mile above ]mxctlon of Blg Horn and Little Horn rivers and
2 miles from Hardin, Big Hon County.

DRAINAGE AREA.—20,700 square mjles. .

RECORDS AVAILABLE.~Sune 16, 1904, to September 30, 1920.

GaGE.—Chain attached to downstream side of highway bridge; read by H. R. Kean.
A temporary staff gage 20 feet farther downstream was used October 11 t6 No-
vember 22, 1913, and readings r&uced to datum of chain gage; November 23,
1913, to November 30, 1917, chain gage on upstream side of Chicago, Burhngton
& Quincy Railroad bndge neaﬂ;y and referred to same datum. -

D1scHARGE MEASUREMENTS.—Made from highway bridge or from ice cover during
winter.

CHANNEL AND CONTROL.—Bed composed of gravel; slightly shiftiig. Control at
bar composed of gravel and boulders 200 feet downstream; shifting at intervals.
Banks high and not subject to overflow except at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.15 feet June 3 (discharge, 5,420 second-feet); minimum stage recorded,
2.28 feet July 15-18 (discharge, 516 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.52 feet at
9 a. m. March 16 (stage-discharge relation affected by ice, discharge not com-
puted); open channel flow, maximum stage in open water, 8.21 feet June 18
(discharge, 25,500 second-feet); minimum stage 2.48 feet November 28 (dxs-
charge, 619 ﬂecond -feet).

1904-1920: Maximum stage recorded, 9.8 feet June 17, 1908 (discharge, 40,800
second-feet); minimum stage recorded in 1919.

Ice.—Stage-discharge relation affected by ice; discharge computed from discharge
measurement, daily gage heights, temperature records, and observer’s notes.

DIVERSIONS.—WateI' diverted few miles above station by private irrigation company
to irrigate land on west side of river. Water is also diverted from Shoshone
River at Corbett dam, Wyo., by United States Reclamation Service, and many
private ditches divert water from tributaries above station.

RecurATION.—Shoshone reservoir above Cody controls flow of Shoshone Raver, an
important tributry of the Big Horn.

Accuracy.—Stage-discharge relation shifting at intervals. Two well-defined rating
curves used during 1919; curve used from March 22 to September 30, 1920, well
defined between 1,200 and 24,000 second-feet. Gage read to hundredths once a
day, with occasional readings twice daily. Daily discharge ascertained by apply-
mg gage height to rating table. Records good except during penods affected by
ice for which they are fair.

Discharge measurements of Big Horn Rwer near Hardin, Mont., during the years ending
Sept. 80, 1919 and 1920.

G Dis- : G Dis-
Date. Made by— hq!:ﬁ. charso. | Date. Made by— . heiﬁst. charge.
Feel, | Sec.ft. 1919. . - Feet. | Sec.ft.
435 2,90 2,83 642
64,78 | 1,960
a3. 1,310 .
at.15| 2,040 ad.45 | 1,670
. a3.95 2,260 64,42 1,660
3.80| 2,210 64,87 1,920
,3.95 2,370 a4, 44 001
496 | 4,750 6.02 | 8,450
2.99 1,020 7.71 | 231,600
3.68 | 040 ... 694! 15800
250 629 . H. Tattd 420 | 4,150
63.68 | 1,620 Sept 10 | Tuttie and Lamb ...... 2.69 11,420

@ Btage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Big Horn River near Hardin, Mont., for the years
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Dec. 12, 13, 1918, Jan. 6 to Mar. 23,

Mar. 13-17 because of ice gorge.

ice Nov. 30 to Dec. 3
ischarge not computed’

e-discharge relation affected b

B
Nov- 25, 1019, to Mar. 17, 1020.

NOTE.—~St:
Nov. 13-28,
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Monthly dzsnkarge of B‘cg Horw River wear Hardin, Mont.. for the years endmg Sept 30,
1919 and 1920.

Discharge in second-feet. .
' Run-off in
Month. ! acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

4,070 2,440 2,800 172,000
2,860 1,410 2,180 130,000
1,950 1,240 1,600 98, 400
2,130 1,240 1,790 110,000
2,050 1,040 1,590 88,300
3,120 1,040 1,990 122, 000
3,020 1,430 1,920 114, 000
4,920 1,580 3,060 188, 000
5,420 988 | 2,530 “151, 000
800 516 607 37,300
4,330 545 1,120 - 68,900
1,660 535 1,270 75, 600
5,420 | 516 1,870 | 1,360,000
2,400 1,260 | 2,010 124, 00X

2,430 619 1,8%F 110,
2,430 710 1,490 91, 600
1,920 1,010 1,560 95, 900
3,160 900 | 2,030 117, 000
3,800 2,700 3,280 195, 000
12,800 3,480 | 7,020 | -+ 432,000
25, 500 7,840 | 16,900 | 1,010,000
18,800 5,950 | 11,400 701, 000
5,040 1,560 | 3,200 197,000
1,900 1,310 1,530 91,000

DINWOODY CREEK NEAR LENORE, WYO.

LocatioN.—In sec. 10, T. 5 N., R. 5 W., at highway bridge on road from Riverton to
Dubois, 14 miles northwest of Lenore, on Wind River Indian Reservation. No
tributary between station and mouth, a quarter of a mile below.

DRAINAGE AREA.—114 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorps AvArLABLE.—May 15, 1918, to September 30, 1920. Station maintained
at same site from January 16 to October 31, 1909.

Gage.—Stevens water-stage recorder at left bridge abutment referred to datum of
gage used during 1909; inspected by Cloyd Miller.

DiscHARGE MEASUREMENTS.—Made from single-span bridge and by wadmg

CHANNEL AND cONTROL.—Bed composed of boulders; permanent. Control at large
boulders 25 feet downstream; permanent. Banks not subject to overflow. )

EXTREMES OF DISCHARGE,—Maximum stage during year ending Séptember 30, 1919,
from water-stage recorder, 2.85 feet at 4 p. m. July 26 (discharge, 742 second-feet);
minimum stage, 0.52 foot on December 31 and January 26 (discharge, 12 second-
feet).

Maximum stage during year endmg September 30, 1920, 2.75 feet at 5p. m. J une
16 (discharge, 645 second-feet); minimum (discharge, 10 second-feet), December
9, 10, January 8 and 9.

1918-1920: Maximum stage, 3.73 feet from 4 a. m. to 2 p. m. June 18, 1918 (dis-
charge, 1,340 second-feet); minimum stage in 1920.

Ice.—Stage-discharge relation affected by ice during part of winter.

Drverstons.—One small ditch diverts water from Dinwoody Creek above station.

Recuration.—Natural regulation to limited extent by Dinwoody Lake and numer-
ous other small lakes on headwaters.
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Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
20 and 800 second-feet. Operation of water-stage recorder not satisfactory for
periods shown in footnote to daily-discharge table. Daily discharge ascertained
by applying to rating table daily mean gage height obtained from mspectlon of
recorder graph. Records excellent for 1919 and good for 1920.

Discharge measurements of Dinwoody Creeck near Lenore, Wyo., dumng the years ending
Sept. 80, 1919 and 1920.

Gage | Dis- G Dis-
Date, Made by— height, | charge. | Date. Made by hosght. | charge.
1919. Feet. | Sec.-ft. 1920. Feet. | Sec.-ft.
Jan. 31| P.V. Hodges .......... s 1.00 13.8 || Feb. 10 a1.24 20 4
May 14 [..... L L .95 84.9 || June 26 2.34 14
June 13 |..... (0, T 1.60 | 153 July 16 2.70 | 513
Sept. 20 | J. B. Spiegel........... 1.42 91

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dinwoody Creek near Lenore, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19.

14 13 22 320 470

30 ....... 4. 13 13 28 98 482 459

30....... 140 12 14 26 100 500 420 385
29 {....... 144...... 13 14 24 126 500 415 370
29 |....... M. 12 14 23 131 459 395 355
29 |....... 14]....... 12 14 22 137 405 339
29 |....... 4. 12 14 23 131 488 400 324
29 [....... 14 ....... 13 14 24 128 538 400 308
290, 40....... 14 14 23 134 566 420

291....... 144 ... 15 14 26 139 566 410

28 |....... 14 16 15 14 27 142 572 395 276

15 14 205 464 650 415 110
14 15 205 470 710 415 105
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second-feet, of Dinwoody Creek near Lenore, Wyo., for the years

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20
1 45 14 16 16 14 19 16 272 511 800 183
2 46 12 16 16 14 19 18 249 516 580 145
3 38 12 15 16 15 19 17 214 550 555 188
4 40 12 14 16 14 19 i8 200 567 511 185
5. 37 12 13 16 13 19 18 194 597 502 188
6. 38 13 12 18 13 20 20 238 561 493 244
7. 38 12 1 18 13 18 21 350 516 484 300
8 24 i1 10 19 14 18 22 462 49 475 355
9 18 10 10 20 16 16 26 573 522 483 280
10. 15 10 11 20 18 17 301 609 | 567 492 204
11, 13 12 12 21 20 18 34 603 575 500 128
2. 12 15 13 22 24 19 37 567 583 475 115
13. 13 18 14 21 22 20 42 544 591 450 101
14, 14 21 15 20 22 20 44 562 599 425 87
15. 14 20 16 21 20 19 46 579 | 607 438 93
16. 15 20 16 22 20 18 48 615 615 450 100
17. 16 21 15 23 18 18 57 645 616 465 108
18. 17 22 15 24 17 18 66 585 617 414 112
19. 18 23 14 24 17 17 72 522 618 362 115
20 19 24 12 22 17 17 76 456 620 310 120
21. 23 26 12 20 16 16 111 390 |- 621 331 124
22 27 25 12 18 16 16 146 427 622 352 128
23. 30 24 12 17 16 18 187 464 623 373 130
24 20 23 14 16 16 19 228 500 624 304 117
25. 13 21 16 15 16 18 270 448 626 415 105
‘26. 12 20 16 14 16 16 2685 391 625 392 93
2... 12 20 16 13 15 16 255 337 622 369 kel
28 12 21 16 14 15 16 244 337 622 346 62
29 12 20 16 M4 14 16 235 400 622 305 47
30. 13 20 16 |....... 16 16 319 470 622 286 51
P 3 PUOUOUSTRON B 7 R, 18 ) L2 O 19 |eeeenn. 295 |.cooe.n 621 228 §.......
I

Note.—Recorder in operation Oct. 1 to Nov. 24, 1918, Apr. 8to Sept. 30, 1919, May 1to July 10, 1920. For
-temainder of time chain gage read three times weekly, and dischargs int lated for days of missing gage
heights. Stage-dischargs relation affected by ice Nov. 24, 1918 to March 13, 1919; Nov. 8to Dec, 11, 1919;
Jan. 4-14, 23, Feb. 6-17, Feb. 24 to Mar. 19, 1920; discharge computed {rom discharge measurements, gags
‘heights, temperature records, and observer's notes. Discharge, Dec. 1-31, 1918, estimated 13 second-feet;
Feb. 1-28, 1919, 14 second-feet. No record June 20-25, July 11-15, July 17 to Aug. 2; discharge based on com-
yarison with flow of Bull Lake Creek.

Monthly discharge of Dinwoody Creek near Lenore, Wyo., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet. . Run-off
Month. in acre-
Maximum. | Minimom. | Mean. feet.
1918-19.
59.0 3,630
%g. 1 1,430
799
13.5 830
14 778
13.8 848
14. 4 857
104 6,400
257 15,300
3 nm
264 15,700
147 107, 000
62.8 3,860
22.1 1,320
17.8 1,090
13.9 855
18.5 1,060
16.6 1,020
17.8 1,060
s |
4
oo o
143 8,510
157 114,000
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BULL LAEE CREEK NEAR LENORE, WYO.

Locarion.—Near north line of sec. 17, T. 3 N., R. 2 W., at highway bridge 14 miles
southeast of Lenore, on Wind River Indian Reservation. No tributary between
station and mouth, a quarter of a mile below.

DRAINAGE AREA.—132 square miles (measured on base map of Wyoming, scale,
1: 500,000).

REecorps avamasLe.—May 18, 1918, to September 30, 1920. During 1909, eight dis-
charge measurements made at same site.

Gace.—Stevens water-stage recorder attached to downstream end of center bridge
pier; inspected by John Winchester.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders; probably permanent.
Control at small rapids just below gage; shifted slightly in 1920. Banks not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.98 feet from 8 p. m. May 30 to 9 a. m. May 31 (dis-
charge, 1,920 second-feet); minimum discharge occurred during winter.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 3.3 feet at 7 p. m., June 16 (discharge, 2,190 second-feet); minimum dis-
charge occurred during winter.

1918-1920: Maximum stage recorded, 4.2 feet at 2 p. m, June 16, 1918 (discharge,
3,990 second-feet); minimum discharge measured during winter, 18 second-feet:
on February 1, 1919. -

Ice.—Stage- dlscharge relation serlously affected by ice.

Diversions.—Prior to July 1, 1919 adjudicated diversions of 1.3 second-feet above
station.

REecuLaTION.—Flow naturally regulated by Bull Lake, which has an area of 4 square
miles,

Accuracy.—Stage-discharge relation practically permanent during open seasons;
shifting slightly during winter. Rating curve well defined for each year. Opera-
tion of water-stage recorder satisfactory except as explained in footnote. Daily
discharge ascertained by applying to rating table daily mean gage height obtained
by inspection of recorder graph. Records excellent.

Discharge measurements of Bull Lake Creck near Lenore, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— norhe. | chonge. || Date- Made by— e o ch%“&e
1919. Feet. Scc ft 1920. Feet. | Sec. zgt
Feb. 1| P.V, Hodges.......... 0.35 Feb. 11 | I. B. S]Eie ) U -a.,62
May 15 |..... i [ RO .98 121 June 26 | P. V. odg;?s .......... 2.66
June 14 |..... (3 (P, 1.73 423 July 16 | J. B, Spiegel........... 2.56 l 130
Sept. 30 | J. B, Spiegel........... 1.08 132

a Stage-discharge relation affected by ice,
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Daily discharge, in second- feet of Bull Lake Creek near Lenore, Wyo., for the years ending
Sept. 30, 1919 and 1920.

ay. ct. ov. eb. ar. pr. ay. une. y. ug. epi.
D i Oct. | N Feb. | M A M T Jul A Sepl
22 80 | 1,220 612 612 325
23 85| ’855| 582 605 350
22 100 637 582 500 366
23 115 510 605 575 | . 335
23 122 433 582 | . 531 860
c22| 120 . 393| 60| 469 . 388
22 .u8| 368| 545] 439 F7
22 120 404| B38| 415« 445
22 120 457 524 - 398 - 475
22 120 482 524 382 463
2 120 463 54| 388 430
21 122] 439 53t 382 421
20 120 439 545] 3 376
20 122 439 68| 368{ 360
2 122 415 575| 30| 350
20 137 415 575 | 360 340
20 172 439 582 360 330
21 211 469 568 | 368 318
21] . 245 480| 560| 360 308
2| 325] 503|. 531 345 (. 28
23 445 531 496 335 288
2% 500 560 482 320 263
25| 68| 575 4a75| 306 237
26 762 598 482 320 211
28 790 508 | 503 335 197
30| 83| 605/ - 58| 340 173
40| 85| 605| 545| 340|. 140
50| 910| 605 552 | 345 137
. 581 11061 -6207 - pOB | 345 134
66 | 1,480 620 612 345 134 -
..... o 1,690 |........| 612| 385 |.......
" 900 253
=
- 101
750.) . . 205
W 191
692 205
o |
636 198
620 188
5981 174
. 550 164
524 149
524 138
5. 130
BB
120
510 118
482 b
434 146
386 158
355 167
340 161
340 152
345 140
360 132
386 125
370 122
340 122
200 ]........

Note.—No gage-height record Nov. 26-30, 1918; Sept. 15-20, 22—23 Oct. 10, 21-26, 28-31, 1019; July 22-24,
1929; discharge interpolated.

‘
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Monthly disckarge of Bull Lake Creek near Lenore, Wyo., for the years ending Sept. 30;

1919 and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum. | Mean.

142 8,730

55.2 3,280

25.0 1,540

20.0 1,230

18.0 1,000

20.0 1, 230

26.6 1,580 -

417 25,600

539 32, 100

352 33,900

398 500

313 18, 600

............ 212 153, 000

165 10, 100

3L.8 694

Al
1,470 87, & .

1,180 72, 600

536 33,000

253 118 165 9, 820

No-gz:.——No tg;a‘egio-lwight record during December, 1918, and January, February, and March, 1019; dis-

MIDDLE FORK OF POPO AGIE RIVER NEAR LANDER, WYO.

Locartion.—In center of sec. 24, T. 32 N., R. 101 W., at Middle Fork ranger station,
11 miles southwest of Lander, Fremont County. Nearest tributary enters from
south 3 miles below. S

DRAINAGE AREA.—84 square miles (measured on Forest Service atlas).

RECORDS AVAILABLE.—April 1, 1911, to June 30, 1912; April 9, 1918, to September
30, 1920.

GAGE.—Stevens 8-day water-stage recorder installed October 1, 1919, and referred
to the vertical staff on downstream side of Forest Service bridge which was used
April 9, 1918, to September 30, 1919, and when water-stage recorder did not
operate; ingpected by forest ranger. Gage used in 1911 and 1912 was vertxca.l
staff a short distance downstream and referred to different datum.

DIsCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of boulders; fairly permanent. No well
defined control. Banks not subject to overflow except during extreme high
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.0 feet at 8 a. m. May 30 (discharge, 950 second-feet); minimum discharge
6 second-feet on February 4, 7, 8.

Maximum stage during year emnding September 30, 1920, from water-stage
recorder, 3.35 feet at 1 a. m. June 10 (discharge, 1, 290 second-feet); minimum
discharge, 10 second-feet during greater part of February and first week in March.

1918-1920: Maximum stage in 1920; minimum discharge in 1919.

Ice.—Stage-discharge relation practically unaffected by ice at winter gage which is
on upstream side of center pier and referred to different datum.

Drversions.—None above station. Prior to July 1, 1919, adjudicated diversions of
180 second-feet from Middle Fork below station.
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RecurATiON.—Alternate melting and freezing of mountain snow causes diurnal
fluctuation during spring; no artificial regulation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve used
during open-water period well defined below 600 second-feet; rating curve used
during winter fairly well defined. Gage read to half-tenths twice daily during
1918 and 1919. Operation of water-stage recorder fairly satisfactory during 1920.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements ‘% Middle Fork §j Popo Agie River near Lander, Wyo., during
e,

years ending Sept. 80, 1919 and 1920.
Date. | = Madeby— Pk, | oo, || Date. Made by— v A P
Déei7 | 7.B Spiege! % Sw"ﬂé o 1]1.B.8 iegel % sx@'{i
X . B. Spiegel........... 16. ct. .B. ceeeereend] O .
. . : Dee. 20 |..... dog ........... seees| @55 22.5
1019,
Feb. 2 .08 7.4 1920,

. % .10 9.9 || Feb. 12 10.3
May 1 1.38 | - 181 ay 18 107
June 15 1.30 171 une 27 521

e Winter gage. b Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Middle Fork of Popo Agie River near Lander, Wyo.,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1918-19.

. 100 23 16 12 7 8 11 150 285 7] - 65 12
76 30 16 14 8 8 11 140 240 98 65 14
72 P14 17 13 7 8 11 81 204 98 62 14
76 21 17 12 6 8 10 109 204 98 46 18
72 14 17 14 7 8 11 72 204 88 37 21
94 12 20 11 7 8 14 48 204 70 35 23
100 13 20 6 8 12 55 240 67 28 37
90 14 17 12 6 8 9 72 255 54 25 60
86 16 18 1 7 8 100 255 54 24 57
72 14 17 18 8 8 12 119 228 50 25 48
69 14 18 12 8 8 14 119 215 44 25 43
55 12 17 14 8 9 n 90 215 44 b=} 32
55 13 17 11 8 10 10 119 182 49 23 22
43 12 17 i1 8 9 11 140 182 37 23 21
43 11 17 11 8 10 12 228 193 55 14 21
34 9 18 1 8 8 14 255 215 49 16 21
30 10 15 1 8 10 19 228 182 4 16 21
64 10 16 11 8 11 19 270 193 37 16 22
52 11 14 11 8 10 23 470 160 35 12 s 2
37 11 17 1 8 10 23 470 182 27 12 21
34 12 15 11 8 9 23 398 150 25 12 21
43 12 16 11 8 8 34 398 150 25 12 28
30 13 14 11 8 10 72 355 160 25 12 28
27 13 16 10 8 76 375 140 25 12 28
40 14 4 11 8 10 119 355 160 30 i1 26
23 15 15 11 8 11 119 375 129 30 10 20
25 15 13 10 8 10 109 356 109 26 12 18
16 15 12 10 8 11 140 375 109 25 12 42
11 15 12 |3 P 12 129 470 119 36 12 70
19 15 12 K SN 14 160 119 58 12 65
25 |ee.... 12 Bloeeaean 16 |....... 318 f....... 88 12 ... -
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Daily ‘discharge, in second-feet, of Middle Fork of Ro Jm Agte Raver negr Lander, Wyo.,

Jor the years ending Sept, 30, 1919 g, 1.920—Contmued
Day. Oct. Nov._ Dec.”| Jan. Feb. | Mar. Apr. M4y. | June. | July. | Aug. | Sept.
7% 18 11 19 14 10| 22| 28| 481 ‘541 152 23
72 19 11 18 12 10 18 34 45| 555 150 22
67 181 .11 18 12 10| . 16 34| 406 540 | 147 22
84 20 11 18 12 10 16 48| 425 561 145 21
55 22 11 17 1n 10 14 64| 567| 5% 142]' 21
52 31 11 18 10 0] . 14 64| 671 470| 140 27
50 21 11 16 10 11 14 60| 735! 440 138 3¢
58 19 12 15 10 11 16 501 870 |- 433 135 42
48 18 16 12 10 12 16 50 {1,140 | - 430 | 132 16
38 17 18 12 10 14 16 501,070 38 | 130 49
23 16 21 12 10 16 16 50| 832| 330) 127 16
24 15 21 12 10 14 55| 8021 286| 138 37
28 14 21 12 10 4 17 58| 85| 285 12 34
2 13 20 12 10 14 17 55| 88| 204 110 32
21 13 20 1 14 17 50| 818 261 90 39
20 141 ‘20 u 11 14 7 88| 780 .252 90 8
.19 4. .2. 15| 12 14 171 142 720] 240 12 25
17 14 21 17 12| 1 171 1713| 720| 240 72 2
23 14 2 18|11 ‘14 18| 193] 611§ 240 76| 38
28|. 4] 2] 18 W] 14 2| 204 624] 240 85 38
Tl miou 7| ‘10| 24| 20| 258] 637 235 B 14
21 14 % 17 10 18 281 343| 664 243 65 37
23 14 23 16 10 16 23| 339| 624 235 57 40
20 15 23 B! -10 16 27| 561 230 50 44
21 12 24 18 10 18 x| 9| 481 46 52
20 12 22 16 10 16| . g 520 476 189| 49 57
21 12 22 16 10 16 53| 5491 175 ) 50
19 11 22 16 10 16 231 ..543| 73| 163 12 60
20 11 20 16 10 16 23| 618 | 58| 152 35 57
20 1 20 16 |.ccnn.. 16 23| 611| 561| 154 27 55
2 |....... 19 16 ... 16 [ 525 |....... 154 24l

NoTtE.—No gage-height records Nov. 9-19, Nov. 30 to Dec. 19, 1919; July 9-11, Aug. 2-12, 2‘7—29, Sept 14—16,
1920. Staff gage read Oct. 10 to Mar, 31. Stage-discharge relation affected by ice Nov. 17 to Dec
29-31, 1918, Nov.- 27-29, 1919, Jan. 7-17, Feb. 1 to Mar. 9, 1920. Water-stage recorder used Oct. 1-9, ﬁay 16
to Sept ), 1620, Dlseharg ascertained from a study of weather records, observer’s notes, dlseh»;g:
measurements, and the maximum and minimum stages as shown on gage graph Smnm-control th
used May 16-23 and Sept. 5-30, 1920.

Monthly discharge of Middle Fork of Popo Agie River near Lander, Wyo., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean. | acre-feet.
1918-19.
100 11 52. 3,200
30 14.5 -
20 12 15.9 978
14 7 1.2 639
8 [} 7.6 22
16 8 9.5 584
160 9 41,6 2,480
870 48 257 15,800
288 109 186 11,100
117 25 51.9 3,190
10 23.3 1,
70 12 29.8 1,770
870 6 58.7 42, 500
1919-20. ’
October.. ..., PO, 72 17 33.1 2,040
November. S, 31 11 15,7 934
})eoember. J ?g . }21) }g. g 1,140
301073 o OO 3
10 13 o PN }é }8 %g(; gig
N L 1 O 28 14 19.3 1,150
BY - e e e e s 618 223 13,700
June. o i, 1,140 406 671 ,
TOLY . et e eeaaen 561 152 313 19, 200
AUZUSE. oo e s 152 24 04.2 5,
September ............................................... 60 21 37.6 2,240
The year. ... ..ot 1,140 10 122 88, 500
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NOWOOD CREEK AT BONANZA, WYO.

l.ocaTioN.—In sec. 13, T. 49 N., R. 91 W., at Bonanza, Big Horn County. Nearest
tributary, Paintrock Creek, enters some distance above.

DRAINAGE AREA.—1,790 square miles (measured on base map of Wyommg, scale,
1 :500,000).

Recorps avarnaBLE.—July 29, 1910, to October 31, 1912; April 1, 1915, to September
30, 1920.

Gace.—Chain on left bank, 1,000 feet below store at Bonanza; read by Miss Leond
Graves.

DISCHARGE MEASUREMENTS.—Made from two-span highway bridge a quarter of a mile
below gage or by wading.

CHANNEL AND cOoNTROL.—Bed composed of gravel; control 100 feet downstream at
small rapids, which are shifting between narrow limits.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September’
30, 1919, 5.42 feet at 8.30'a. m. May 20 (discharge, 1,760 second-feet); minimum
stage, 1.55 feet from July 27 to 31 (discharge, 1.5 second-feet).

Maximum stage recorded during year ending September 30, 1920, 7.7 feet at
9 a. m. June 11 (discharge, 3,980 second-feet); minimum discharge probably
occurred during winter.

1910-1912, 1915-1920: Maximum stage recorded, 7.8 feet at 5 p. m. June 12,
13, 1918 (discharge, 4,080 second-feet); minimum stage in 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Prior to July 1, 1919, adjudicated diversions of 81 second-feet from
Nowood Creek above the station and 48 second-feet below, all for irrigation.
In addition, a decree for power diversion of 115 second-feet below.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve well defined;
shifting-control method used May 8 to July 31, 1919, and July 17 to August 8, 1920.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
daily mean gage height to rating table. Records good.

Discharge measurements of Nowood Creek at Bomanza, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— Gage | Dis || Date. Made by— Cage | Dis-
height. | charge. height. | charge.
Feet. | Sert
5.65| 2,
491 | 1,510
3.03 1
2,54 144

102724—23—wsp 506—-13
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Daily discharge, in second-feet; of Nowood Creek at Bonanza, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

R, 475 290 |..... 615 | 131 [ 34

91 58 201

78 29 150

63 35 160

72 45 93

59 45 72

48 43 80

40 39 84

35 31 87

28 31 87

18 32 84

17 32 78

11 32 78

8.6 33 80

8.6 33 84

7.0 35 80

7.0 34 76

5.0 31 78

3.0 31 78

5.0 32 78

6.6 30 90

7.8 38 107

3.0 37 118

1.8 32 128

3.8 31 128

3.0 28 128

1.5 26 129

1.5 26 139

1.5 30 145

L5 34 156

15 37 [ieeennn.

156 211 ..., 310 475 | 2,060 {1,900 188 156

150 24 ..., 271 375 | 1,740 1,740 173 156

182 252 |........ 252 530 | 1,520 |1,660 176 142

201 224 |ooenenes 234 530 | 1,310 (1,500 176 142

224 275 |eeernnnn 234 585 | 1,380 [1,450 195 128

188 238 [.eennenn 234 645 | 1,520 1,240 179 128

185 238 feeennnn 252 895 | 2,060 (1,030 182 142

182 220 foenenen. 271 895 | 2,780 | "830 168 217

198 182 |couennen 331 1,100 | 3,380 | 765 170 271

207 188 {.eoennn 375 1,310 | 3,880 | 830 185 271

238 184 ..., 353 | 1,450 | 3,780 | 960 201 252

242 175 ..., 331 1,820 3,280 | 895 290 234

224 170 fooeeen.. 271 | 2,320 | 2,980 | 895 449 234

275 170 ........ 290 | 1,450 | 2,880 | 830 423 217

282 170 ....... 310 | 1,170 | 2,320 | 830 310 217

238 176 |.een... 375 | 1,100 | 2,060 | 705 290 217

234 180 895 375 | 1,310 | 2,060 252 217

224 190 | 1,030 353 | 1,660 | 2,140 | 735 234 201

248 200 960 290 | 2,060 | 1,740 |- 675 217 201

245 200 | 1,100 252 | 1,980 | 1,820 615 217 201

290 200 | 1,980 290 | 1,980 | 1,450 | 558 185 185

315 207 | 2,980 331 | 2,060 | 1,310 | 502 170 201

256 217 | 3,180 331 2,230 1,82 | 502 170 201

238 214 | 1,590 423 | 2,140 | 1,980 | 399 156 234

231 191 960 353 | 2,410 | 1,660 | 353 142 234

204 143 830 310 | 2,780 | 1,660 | 331 128 234

188 140 423 300 | 2,680 | 1,660 | 290 115 217

185 135 353 290 | 2,590 | 1,660 | 234 170 217

263 135 310 331 | 2,780 | 1,660 | 217 156 217

248 140 310 530 | 2,980 | 1,980 | 185 170 217

220 | 449 |........ 2,590 f........ 188 156 |....... .

Note.—Gage not read Sept. 19-21, 1919; April 27, 1920; discharge determined by comparison with flow
of Tensleep Creek near Tensleep.
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Momhly discharge of Nowood Creek at Bonanza, Wyo., for the years ending Sept. 30,

1919 and 1920.
- Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum, | Minimum.| Mean.
1918-19.
475 217 286 17,600
252 264 13,600
1, 331 1,080 51,400
615 142 335 19,900
131 1.5 24.7 1,520
58 6.2 33.4 2,050
201 34 102 6,070
315 150 224 13,800
275 135 193 11,500
3,180 310 1,160 5500
530 234 315 18,700
2,980 5 1,640 101,000
3,880 1,310 2,110 126,000
1,900 1 798 49,100
449 115 206 12,700
271 128 203 12 100

TENSLEEP CREEK NEAR TENSLEEP, WYO.

LocaTion.—In sec. 12, T. 47 N., R. 88 W., 800 feet east of county bridge at Burke
ranch, 5 miles above Tensleep, Washakie County. Nearest tributary, Canyon
Creek, enters a quarter of 4 mile upstream.

DRrAINAGE AREA.—228 square miles (measured on base map of Wyoming; scale,
1:500,000). <

RECORDS AVAILABLE.—September 21, 1910, to December 31, 1912; April 19, 1915, to
September 30, 1920.

GAGE.—Stevens water-stage recorder installed May 11, 1918, at left bank 800 feet up-
stream from county bridge opposite vertical rock cliff, and referred to inclined
gage used previously; inspected by Miss Myrtle McCreery and Mrs. Zina McCreery.
Datum lowered 1.00 foot September 26, 1916.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet below gage or by wading.

CHANNEL AND cONTROL.—Channel composed of coarse gravel and small boulders.
Control located just below gage at rapids, which shifted slightly in 1920. Right
bank is vertical rock cliff; left bank subject to overflow at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 4.6 feet at 4 a. m. May 30 (discharge, 1,250 second-feet); minimum stage,
0.93 foot at 4 p. m. July 28 (discharge, 36 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 6.0 feet at 6 a. m. June 9 (discharge, 2,050 second-feet); minimum stage,
0.90 foot at 10 a. m. March 6 (discharge, 34 second-feet).

1910-1912; 1915-1920: Maximum stage recorded, 6.8 feet at 4 a. m. June 11, 1918 -
(discharge, 2,360 second-feet); minimum stage in 1920.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Diversion of about 8 second-feet for power above station. Prior to
July 1, 1919, adjudicated diversions of 1.2 second-feet for irrigation above station
and 36 second-feet below.

RecuraTiON.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.



196 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Accuracy.—Stage-discharge relation shifted slightly during 1920. Two rating curves
well defined, one used from October I,"1918, to March 31, 1920, and the other from
April 1 to September 30, 1920. Operation of water-stage recorder satisfactory,
except as shown in footnote to daily-discharge table.
dredths once daily October 1, 1918, to May 8, 1919, and July 8 to September 20,
1919. Daily discharge ascertained by applying to rating table mean daily gage
heights obtained by inspection of recorder graph and by applying the one daily
gage height actually observed. Recordsexcellent except for periods when recorder
failed to operate, for which they are good.

Staff gage read to hun-

Discharge measurements of Tensleep Creek near Tensleep, Wyo., during the years ending

Sept. 30, 1919 and 1920.

— Gage | Dis- G Dis-
Date. Magde by height. | chasge. | D8te- Made by— helght. | charge.
1919. 1920. Feet. | Sec.ft.
Jan, 28 June 20 | P. V. Hodges .......... 3,22 628
May 9 July 26 | Spiegeland Grosbach...| 2.04 223
Juue 16
Sept. 20

Daily discharge, in second-feet, of Tensleep Creek near Tensleep, Wyo., for the year ending
Sept. 80, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
123 76 59 48 48 47 53| 170 | 290 | 116 54 43
113 74 59 50 50 46 52| 161| 201| 116 57 4
106 70 59 54 48 48 49 | 161 | 201 | 116 59 66
105 71 54 52 46 48 52| 116| 201 110 64 57
100 77 64 54 48 48 53 118| 201 100 60 54
97 70 59 54 49 48 52| 16l 212 75 66 53
108 70 63 53 48 47 -5 | 108 236 65 50, 57
106 71 64 53 49 48 48| 116 | 224 64 51 60
100 73 64 52 48 48 47| 134 | 201 59 49 59
102 69 59 49 51 48 48| 143 | 201 57 48 57
103 70 60 54 50 48 7| 143| 224 57 46 57
100 68 63 54 51 48 46| 190 | 236 54 47 54
97 67 62 52 49 46 48| 212 224 53 48 53
103 64 60 53 50 43 51| 212| 212 52 50 57
105 66 57 52 48 47 5| 33| 19 50 19 56
106 67 57 53 49 47 46| 500| 190 52 50 54
108 70 56 49 48 47 46| 666 190 48 48 58
116 64 59 52 48 46 50| 666 | 224 46 46 57
106 68 55 53 49 49 541 756! 212 46 44 58
86 64 55 54 48 49 57| 756 ] 262 44 46 60
20 67 58 53 46 50 63| 802 201 45 48 64
108 64 54 54 48 49 73| 80| 180 43 46 66
84 42 57 51 46 48 77 80| 161 42 4 64
90 41 59 84 45 49| 92| 900| 152 40 44 63
70 45 54 53 16 49| 180 | 900 | 143 38 44 62
64 46 55 51 47 49| 224| 850 | 143 37 44 60
94 43 54 50 47 481 201| 900| 134 38 44 61
9 50 52 50 45 48 | 161 80| 125 36 44 59
89 54 57 49 ... 48| 201 950 | 116 38 43 62
83 59 54 48 |ooono.. 50| 180 | 850 | 116 40 42 62
({7 PO 50 49 |...... 53 |....... 756 |eeennt 50 FCR e
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Daily discharge, in second-feet, of Tensleep Creek near Tensleep, Wyo., for the year ending
Sept. 30, 1919—Continued.

Diry. Oct: | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. { Sept:
1919-20.
) S 63 66 51 45 45 50 . 588 615 850 150 106
b RN 62 66 48 44 4 49 48 60 450 850 140 114
. 67 67 51 4 44 49 48 58 415 850 140 106
L T 64 66 54 44 44 47 48 59 380 800 160 106
L T 61 66 53 44 44 42 49 61 490 660 150 106
B 62 62 53 44 46 37 49 66 682 530 140 131
T 61 60 53 44 46 4 49 71 975 415 131 203
| T, 61 59 48 45 47 44 54 76 | 1,420 315 122 203
¢ 67 55 48 48 44 4 52 84 | 1,900 M5 122 192
100 .o 60 59 51 47 45 44 52 108 | 1,900 398 140 180
| B P, 68 58 52 47 45 46 49 116 ; 1,820 450 160 170
120 0 61 48 45 46 46 45 48 134 | 1,650 415 228 160
1Bl 59 55 47 46 46 46 49 125 | 1,600 415 216 150
Mool 62 58 48 45 46 49 50 116 { 1,500 180 140
L 64 56 48 46 46 47 50 108 { 1,100 380 180 130
16.. ... ialt 61 56 48 48 45 4 51 116 | 1,100 362 170 120
17 66 55 52 50 45 47 49 152 { 1,050 450 160 114
) L. T, 66 54 51 54 4 47 47 1 950 415 150 114
19 ... 64 54 50 55 45 47 47 ] 750 380 140 106
2. 62 54 49 48 47 47 47 290 615 330 131 106
21, oo 66 54 48 45 46 53 49 290 615 300 122 106
b S 63 54 48 45 46 60 48 310 705 300 114 106
b 63 54 48 43 46 55 48 4% - 950 270 106 106
b 58 54 48 44 45 52 47 950 242 99 106
b T 59 54 48 46 46 51 48 400 570 228 9 9
. 54 49 47 45 47 52 47 550 570 216 9 99
27 il 58 45 45 44 48 51 48 756 615 192 99 92
28 o 57 48 45 4 48 51 51 850 180 106 92
20, i 58 54 46 44 48 51 66 950 660 170 122 92
0. .. 60 54 45 L% ) P, 51 58 | 1,050 | 1,050 160 122 91
3. 64 . ..... 46 4 | ...... 51 §....... 900 {....... 160 106 {.......

NoTE.—Recorder not in operation May 18 to June 9, 1919; May 21-26, Sept. 10-16,1920; discharge oblained
by using mean gage heights determined from Ngraph drawn by using one daily gage reading and a knowledge
of the diurnal fluctuation for high water. o gage-height record July 4-7, 1919; discharge based on com-
parison with flow of Paintrock Creek near Bonanza.

Monthly discharge of Tensleep Creek near Tensleep, Wyo., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-féet: Run-off
Month. in
Maximum. | Minimum. | Mean. acre-feet.
1918-19.

October. ... ...t 123 64 97.8 6,010
November .. ... e el 42 63.6 3,780
December.........cooveiemiuiiiiannannn. e 64 50 57.8 3, 550
LE s o SN 54 48 51.8 3,180
February......oovviimiii it iai e riaeeaaas P 51 45 48,0 2,670
£ () TN 53 46 48.1 2,960
.V« | S 224 46 81.7 4, 860
950 108 491 30, 200
290 116 193 11, 500
116 36 58, 3,620
66 42 49.0 3,010
43 57.9 3,450
930. 36 109 78,800
68 54 62.0 3, 810
67 45 56.5 3,360
54 45 48.8 3,000
55 43 45.9 2,820
48 44 45.7 2,630
60 37 48,2 2,960
66 47 49.9 2,970
1,050 58 290 17, 800
1,900 380 957 56, 900
850 160 401 24,700
228 9 139 8,550
203 91 125 7, 440
1, 900 37 189 137,000
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PAINTROCK CREEK NEAR BONANZA, WYO.

Locarion.—About sec. 19, T. 49 N., R. 90 W., at Paumer ranch, 1} miles above
Bonanza, Big Horn County.. No tributary between station and mouth, half a
mile below.

DRAINAGE AREA.—398 square miles (measured on base map of Wyoming; scale,
1 :500,000).

‘REcorps_avarLasLe.—July 28, 1910, to October 31, 1912 April 19, 1915, to Septem-
ber 30, 1920.

Gage.—Chain on right bank 300 feet below ranch installed April 11, 1917, to.replace
staff gage at the same place and datum used since April 19, 1915. Read by Mrs.
William Paumer. From July 28, 1910, to ‘October 31, 1912, chain located near
house. No definite relation between gages at two locations, as high water changed
channel between. _

DisCHARGE MEASUREMENTS.—Made from cable 65 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel. Control at rapids composed of
small boulders 150 feet below gage; shifting. Right bank subject to overflow at
stage of 2 feet. ) ]

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 3.4 feet at 8 a. m. May 20 (discharge, 1,060 second-feet); minimum stage,
0.67 foot on July 27 (discharge, 0.7 second-foot). )

Maximum stage recorded during year ending September 30, 1920, 4.6 feet at
8 a. m. June 10 (discharge, 2,340 second-feet); minimum discharge probably
occured during winter.

1910-1913; 1915-1920: Maximum stage recorded, 5.3 feet at 8 a. m. June 12,
1918 (discharge, 3,390 second-feet); minimum stage in 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diverstons.—Prior to July 1, 1919, adjudicated diversions of 68 second-feet from
Paintrock Creek, all above station.

RecuLaTION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 600 second-feet; shifting-control method used October 1-12, 1918, and June
1 to September 30, 1920. Gage read to hundredths twice daily. Daily discharge
ascertained by applying daily mean gage height to rating table. Records excel-
lent except for periods of shifting control and when discharge is above 600 second-
feet, for which they are fair.

Dischargé measurements of Paintrock Creek near Bonanza, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date. Date. Made by— hG e cﬂ‘}'&
1919 1920. . | Sec.ft.
May May 19 211
June 17 June 20 644
6 July 23 147
Sept. 22 27 9
| Aug. 25 340

a Estimated.
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Daily discharge, in second-feet, of Paintrock Creek near Bonanza, Wyo., for the years ending

Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Mar. | Apr. | May. | June., | July. | Aug. | Sept.
1918-19.

B R 247 26 223 239 44 .| .. 26 2.0
2 219 23 231 181 32 1.9 3.8
3 192 22 181 151 24 2.3 7.0
4 188 |- 23 136 148 25 3.5 4.4
L T PO cereanns 170 21 120 154 22 4.1 13.0
8 148 23 120 174 18 2.8 3.8
-7 167 23 105 192 14 2.0 . 7.0
8 164 24 105 255 14 1.7 8.0
9 142 | 23 125 280 11 3.2 8.0
136 27 130 27 9.0 4.4 8.0
128 30 139 239 5.5 4.1 8.0
120 30 192 231 4.1 3.5 8.0

12 28 247 243 4.4 4.4 11

102 32 223 167 3.8 3.5 13

98 34 405 145 3.8 2.9 13

95 36 618 139 4.7 2.6 12

92 33 746 148 4.4 5.0 12

98 40 716 142 4.1 6.0 14

95 47 906 120 3.5 7.0 14

100 49 922 142 2.6 8.0 14

95 T2 eeeennns 76 866 110 3.8 2.6 15

90 68 |........ 74 858 90 3.8 2.6 18

92 74 11 105 778 85 3.2 3.2 24

100 |...... .. 12 148 611 70 3.2 3.2 26

98 |........ 12 251 632 60 1.7 3.8 30

95 loeeennns 12 375 648 68 15 3.8 28

95 12 275. 584 |- 64 .7 3.5 28

95 12 211 667 55 1.6 3.8 28

95 13 « 255 723 49 1.3 4.4 30

95 18| . 267 922 47 1.8 5.5 30
95 |oenennn. 20 fieeen.s 385 |.ennennn 1.9 8.8 [eeeennen
34 25 37 530 850 57 42
34 26 43 420 850 52 42
M 31 48 370 810 60 39
49 28 - 52 208 730 49 37
50 30 62 370 625 50 34
50 30 68 470 560 50 30
50 31 72 810 395 | 49 32
52 36 76 1,290 320 39 44
. 55 55 92| 1,600 320 46 52
esereacesas ceereeeiieas . 66 98 | 1,990 345 50 54
N L2220 U RO 37 122 | 1,940 345 74 55
34 136 | 1,740 345 125 60
4 120 1 1,340 345 170 60
60 112 | 1,546 345 154 57
38 120 | 1,150 320 110 58
-43 118 | 1,060 251 80 57
39 151 | 1,060 311 64 55
33 199 | 1,100 263 60 55
36 215 810 239 54 52
33 223 695 211 54 47
b1 . 76 |oceeanns 122 33 275 660 211 4 49
7 N T4 {eceennnn 157 34 298 770 192 44 54
. . 72 eeen... 40 37 263 | 1,060 188 43 57
b T, ceucsrosssneanan T2 |eeeannnn 42 34 370 | 1,100 148 39 60
2 72 {ceeeene. 36 34 470 810 | - 130 M 66
26,0 ineierrrniniianainanans 68 [........ 36 34 530 890 115 34 72
b1 (RPN 70 t........ 32 38 560 850 98 34 68
P2 T, PO P T4 {eeeennen 30 36 695 890 78 40 64
P 76 |oeeeenns 32 37 930 810 64 40 68
B0 e iaaeieiiiaaieiiraaans 72 |ceaenas 29 39 | 1,060 970 58 40 66
1 Y 68 Joeenann. 26 |eeaann. 730 {nveenns 60 39 |eeanenn.
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Monthly discharge of Paintrock Creek near Bonanza, Wyo., for the years ending Sept. 30,

1919 and 1920.
. Discharge in second-feet. Run-oft
Month. in
Maximums. | Minimum.| Mean. | 3crefeet.
1918-19.

247 90 124 7,620
100 68 8.3 4,030
20 11 13.6 243
375 21 87.7 5,220
922 105 . 460 28,300
280 47 147 8, 750
44 .7 8,908 552
8.0 L7 3.73 229
30 2.0 14.7 875
78 34 63.8 3,920
72 64 69.6 1,380
157 .26 50.2 1,290
66 25 37.0 ) 200
1,060 .. 37 269 16, 500
1,980 "298 983 -58,500
50 58 327 20,100

170 34 60.6 3,
72 30 52.9 3,150

GREYBULL RIVER AT MEETEETSE, WYO.

Location.—In sec. 4, T. 48 N., R. 100 W., at Meeteetse, Park County. Nearest
tributary, Meeteetse Creek, enters 3 miles downstream.

DraiNage AREA.—690 square miles (measured on topographic map).

Recorps AvarnaBrLE.—July 18 to September 30, 1920.

Gage.—Gurley water-stage recorder at left bank, 1,000 feet above highway bridge
at Meeteetse, installed August 29, 1920; inspected by C. H. Wagner. From
July 18 to August 29 staff gage in sec. 13, T. 48 N., R. 101 W, 4} miles upstream.
Flow at two points not exactly comparable, as small amount of water is diverted
from river, and some return water enters river between.

Di1scHARGE MEASUREMENTS.—Made from car and cable 400 feet downstream from
gage. :

CHANNEL AND CoNTROL.—Bed composed of boulders and coarse gravel, may shift.
Control, ledge rock 20 feet downstream; should be pernianent.

Ice.—No data. .

Diversions.—Prior to July 1. 1919, adjudicated diversions of 102 second-feet from
Greybull River above station and 221 second-feet below station.

REecuratioNn.—None. ]

Accuracy.—Stage-discharge relation apparently permanent. Rating curves not
well defined. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by applying to rating table daily mean gage height obtained by in-
spection of recorder graph. From July 18 to August 28 staff gage read to quarter-
tenths twice daily. Records good.

Discharge measurements of Greybull River at Meeteetse, Wyo., during the year ending
Sept. 30, 1920.

Dis-

Date. Made by— height. | charge.

Feet. Sec.ft.
Aug. g Spiegel and Follansbee. . ..o.oveiieieieaiieeesecenosceasensncesacassasannn 2.32 505
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Daily discharge, in second-feet, of Greybull River at Meeteetse, Wyo., fm the year ending

Sept. 30, 1920.
Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
~242 142
‘232 145
210 150
195 152
195 145
195 138
195 140
232 142
198 138
183 138
172 |.......

Monthly discharge of Greybull River at Mecteelse, Wyo., for the year ending Sept. 30, 1920.

Discharge in second-feet. Run-off
Month. g.l}
Maximum. | Minimum, | Mean, | Scré-feet.
RN B ) VP 966 535 705 19,600
AUBHSE. .ot iiieeeiirarieeareeanaaaaeaan 845 172 362 22,300
September.........ociiiiiiiiiiiiiiiiaiieaaa revereenans 189 138 158 9, 400
The period......ocvemimieiiiiiiiiiiiiieeneneee e 51,300

SHELL CREEK AT SHELL, WYO.

LocaTion.—Near the west edge of sec. 26, T. 53 N., R. 91 W., 450 feet above headgate
of Shell canal, three-quarters of a mile northeast of Shell, Big Horn County.
Nearest tributary, Trapper Creek, enters a short distance above.

DRAINAGE AREA.—256 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcORDS avAmaBLE.—April 1, 1915, to September 30, 1920. From July 1, 1911, to
October 31, 1914, station maintained by Wyoming Irrigation Co. and records pub-
lished in reports of State engineer.

Gace.—Vertical staff on right bank 450 feet above canal headgate; read by E. E.
Loveland and N. D. McCracken. Since June 18, 1918, gage heights refer to gage
on opposite side of creek set 2.80 feet higher than eriginal datum.

DiscEARGE MEASUREMENTS.—Made from highway bridge in Shell or by wading.

CHANNEL AND coNTROL.—Channel composed of gravel. Control at gravel bar just
below gage; shifting. Banks subject to overflow at stage of 3.8 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 3.9 feet at 8 a. m. May 21 (discharge, 1,200 second-feet); minimum dis-
charge probably occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 4.8 feet at
5.30 a. m. June 17 (discharge, 1, 590 second-feet); minimum discharge probably
occurred during winter.

1913-1920: Maximum stage from high-water mark, 8.35 feet on June 11, 1918
(discharge, 1,910 second-feet); minimum discharge probably occurred during
winter.

Ice.—No information, as records are discontinued during winter.

DiversioNs.—Prior to July 1, 1919, adjudicated diversions of 8 second-feet from Shell
Creek above station, and 106 second-feet below.
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Recurarion.—Flow. controlled to certain extent by storage of water in Adelaide res-
ervoir on Shell Creek, 25 miles above Shell; capacity of reservoir, 1,410 acre-feet.
Water stored in reservoir beginning of high-water period and released in later part

of summer.

Accuracy.—Stage-discharge relatlon not permanent. Two well deﬁned rating curves
used October 1, 1918, to November 8, 1919, and March 14 to June 14, 1920; fairly
well defined curve used July 1 to September 30, 1920; shifting-control method
used May 16 to July 4, 1919, and June 13-30, 1920. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table. Records good except for period of shifting control, for which they are fair.

Discharge measurements of Shell Creek at Shell, Wyo., during the years enging Sept. 30,
1919 and 1920

Date. | neaoby— |Gome | D | v | wetory— |00 | Dl
1919. 1920. Feet. | Secft.
Feb. 24 May 20 1.38 110
May June 19 3.73 845
June ;{8} July 22 1.85 140
July 29
Aug. 7

@ Engineer, Wyoming Irrigation Co.

Daily discharge, in second-feet, of Shell Creck at Shell, Wyo., for the years ending Sept. 30,
1919 and 1920.

Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-1919.
188 197 81 51 47
186 186 75 51 47
146 186 74 57 49
119 166 74 54 49
106 176 71 58 49
105 162 68 58 49
1056 176 68 58 51
98 219 64 57 51
118 230 61 60 51
136 186 61 61 48
131 176 64 61 48
176 176 64 61 438
219 176 72 61 48
208 158 71 62 48
375 148 69 61 48
660 133 68 61 48
815 129 65 61 48
690 148 68 58 48
885 136 67 57 48
920 158 67 57 48
850 131 64 58 48
750 123 62 58 49
832 112 61 58 48
435 108 61 56 48
455 108 61 56 48
500 100 61 61 48
375 91 61 56 48
415 86 61 49 49
395 85 58 48 49
435 83 56 48 49
230 53 48 1........
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Daily discharge, in second-feet, of Shell Creek at Shell, Wyo., for the years ending Sept. 30,
1919 and 1920—Continued.

Day. Oct Nov, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
51 53 62 334 568 17 - 97
53 62 62 287 522 115 101
54 57 62 260 460 113 -97
54 57 62 235 498 115 97
54 57 70 302 380 108 98
54 57 73 287 362 108 94
54 60 73 648 310 108 96
54 .65 Bl 1 280 104 108
60 {..ouen-n 62 88| 1,510 250 108 104
54 ). 65 90 | 1,670 250 108 101
54 |. 65 107 , 440 285 108 101
54 |. 65 136 | 1,210 250 121 101
54 |. 69 105 | 1,350 235 133
54 |. 70 104 | 1,000 208 130 94
54 . 69 88| 1,040 | 195| 124 97

54 66 90 | 1,150 185 121 91
60 66 104 | 1,350 185 119 89
62 86 117§ 1,040 175 119

66 66 104 820 175 121 88
67 62 107 648" 175 115 88
67 62 125 648 155 115 88
82 61 117 695 149 110 112
73 61 110 925 143 106 117
60 61 180 980 141 104 110
60 61 202 795 139 103 103
60 60 224 695 133 103 94
60 260 625 126 99 88
60 62 350 602 122 101 88
60 62 518 559 119 101 85
60 62 559 625 119 103 85
60 |........ 479 |ooueaen. 119 97 Jeveennne

Monthly discharge of Shell Creek at Shell, Wyo., for the years ending Sept. 30, 1919 and
1920.

-

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

131 75 102 6,270
91 74 83.5 4,970
78 61 62.9 2,870
242 53 95,0 5,710
920 98 382 , 500
230 83 148 8,810
81 53 65.5 . 4,030
62 48 56.8 3,490
51 47 48.5 2, 390
L5741 T PN 69 51 57.7 3, 550
62 58 59.9 950

82 54 62.5 2,
70 53 62.4 3,710

559 62 158 3
1,670 235 830 49, 400
119 238 14, 600

133 07 112 6,
17 85 96.5 5,740
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SHOSHONE RIVER NEAR ISHAWOOA, WYO.

LocatioNn.—In SW. § sec. 23, T. 51 N., R. 104 W., at Hartung’s private bridge, 1}
miles north of Ishawooa, Park County. Nearest tributary, Bull* Creek; enters
1} miles downstream.

DRAINAGE AREA.—bB32 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 7, 1915, to September 30, 1920.

Gage.—Vertical staff fastened to bridge piling; read by Albert Hartung. Prior to
May 24, 1918, gage half a mile upstream at Spaulding’s ranch. Flow at two points
comparable.

DiISCHARGE MEASUREMENTS.—Made from suspension bridge and by wading.

CHANNEL AND CONTROL.—Bed of stream composed of coarse gravel; shifting during
high water. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 4.1 feet at 6.30 a. m. May 28 (discharge, 2,870 second-feet); mini-
mum discharge probably occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 4.8 feet at
6 a. m. June 17 (discharge, 3,690 second feet), minimum discharge probably oc-
curred during wihter. }

.1915-1920: Maximum stage recorded, 7.0 feet at 6.45 a. m. June 14, 1918 (dis-
charge, 7,740 second-feet); minimum discharge probably occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued.

Diversions.—Prior to July 1, 1919, adjudicated diversions of 31 second-feet from
Shoshone River above station and 162 second-feet between it and Shoshone
reservoir.

REecULATION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

AccurAacy.—Stage-discharge relation not permanent. Rating curve used from
October 1, 1918, to June 7, 1920, fairly well defined; applied indirectly May 15 to
September 30, 1919. Curve used June 8 to September 30, 1920, well defined;
applied indirectly June 8-12. Gage read to hundredths twice daily. Daily
discharge ascertmne(d by applying daily mean gage height to rating table. Rec-
ords good.

Discharge measurements of Shoshone River near Ishawooa, Wyo., during the years end-
ing Sept. 80, 1919 and 1920.

Gage | Dis- | Ga Dis-
Date. Made by— heigh.| chargc.f Date. Made by— height. | charge.
1919, Feet. | Sec-ft. i 1920. Feet. | Sec.t,
May 6| P. v Hodgm .......... 1.00 212 || May 21 | P. V. Hodges. ......... 2.55 | 1,100
June 19 |.....do................. 2.06 687 || June 16 |..... L L 4.32 2,990
Aug. 8| J. B. Spiegel ........... .94 161 || Sept. 1 | J. B. Spiegel........... 1.58
Sept. 25 |..... do.. ...l .79 123
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Daily discharge, -in second-feet, of Shoshone

ending Sept. 30, 1919 and 1920.

RIVER BASIN,

River near Ishawooa,
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Wyo., for the years

Day. Oct. Nov.| Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1918-19.
392 649 308 240 98
355 516 296 254 103
312 564 280 204 121
280 576 272 234 12t
260 712 260 200 137
240 772 244 176 151
244 844 220 158 360
248 677 200 154 355
452 628 190 158 308
398 635 176 179 272
365 788 172 151 244
600 733 179 148 220
614 564 176 137 200-
621 621 168 134 196
1,240 677 165 124 190
1,420 733 162 118 172
1,250 698 154 115 167
1,430 576 154 112 162
1,800 756 137 106 157
2,260 469 127 108 152
2,230 558 118 109 147
2,030 528 118 103 142
2,000 458 115 103 137
1,850 447 134 103 132
1,960 436 158 103 127
1,930 392 162 103 121
1,990 376 151 100 121
2,610 370 140 95 121
2,230 34 168 95 121
1,930 335 212 95 121
999 |.._..... 296 95 [,.oue.n .
137 915 | 2,600 | 2,280 252
137 830 3,250 | 1,310 252
129 790 | 3,690 | 1,310 230
133 960 | 3,540 | 1,420 230
1441 1,420 3,250 | 1,030 210
150 | 1,470 | 2,970 | 1,030 230
150 | 1,820 | 2,690 940 252
165 | 2,340 | 2,550 940 252
25| 2, 2,410 940 230
385 | 2,760 | 2,680 | 1,210 210
550 | 2,970 | 2,690 210
492 | 3,040 | 2,410 | 1,120 190
410 | 3,110 ] 2,410 770 190
3¢0 | 3,250 | 2,550 770 190
385 | 3,250 | 2,410 730 190
492! 3,390 | 2,180 690 160
750 | 3,250 | 2,150 610 160
960 | 2,550 | 2,020 610 160
870 | 2,180 | 2,150 510 160
960 | 2,150 | 2,020 480 160
1,250 | 2,410 | 2,020 425 148
1,150 | 2,970 | 2,099 400 148
1,250 | 3,250 | 1,650 375 148
1,470 | 2,970 | 1,420 350 148
1,250 | 2,690 [ 1,530 325 148
1,050 | 2,020 [ 1,420 325 148
1,250 | 2,020 | 1,310 375 148
1,700 | 2,690 | 1,210 [ 325 160
1,820 | 2,600 | 1,210 300 148
1,580 | 2,830 | 1,210 275 148
1,150 (........ 1,210 252 {o...ute.

Nore.—Stage-discharge relation Sept. 17-24, 191
Gage not read Oct. %6

determined by interpolation.

discharge based on weather records.

9, affected by débris left by flood of Sept. 7; discharge

to Nov. 4, Nov. 818, 25-30, 1919, and April 34, 1020;
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Monthly discharge of Shoshone River mear Ishawooa, Wyo., for the years ending Sept.
80, 1919 and 1920.

Discharge in second-feet.
Month Run-off in
. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

425 190 268 186, 500
196 158 176 7,680
€ 69 202 12, 000:
2,610 1,180 72,600
335 582 34,600
308 115 187 11, 500-
234 95 141 8,670

360 08 173 10,
150 125 134 8,240
150 90 121 7,200
125 96 105 2,080
125 91 109 6,490
1,820 129 740 45,500
3,390 790 2,380 142, 000
3,690 1,210 2,220 135,000
2,280 252 751 46,200
252 148 187 11,100

SHOSHONE RIVER AT CORBETT DAM, WYO.

LocatioN.—In NE. } sec. 7, T. 53 N., R. 100 W., at Corbett diversion dam, 8 miles
below Cody, in Big Horn County.

DrAINAGE AREA.—Not measured at this station; drainage area above Cody is 1,400
square miles. Sage Creek, the only important tributary that enters between
this station and Cody, drains about 25 square miles.

RECORDS AVAILABLE.—April 20, 1908, to September 30, 1920.

Gace.—Staff gage 40 feet upstream from the crest of the dam; readings represent height
of water above crest. It is read once a day during the irrigation season and at
irregular intervals during the winter by employees of the United States Reclama-
tion Service.

DETERMINATION OF DISCHARGE.—Discharge computed by considering the dam as a
weir and the sluice gates as submerged orifices. The following formula for
discharge over the crest was developed from measurements at Cody, Wyo.:
Q=3.50 BH!.%,

CHANNEL AND coNTROL.—The crest of the dam forms a permanent control. The
dam is of reinforced concrete of the buttressed type, having on the upstream side
a deck 2} feet thick, sloping 1 to 1, and supported by buttresses 2 feet thick spaced
14 feet on centers; it raises the low-water elevation of the river 10.2 feet; length
between abutments, 400 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30,1919, 1.18 feet June 9 (dischargs, 1,820 second-feet; discharge through Corbett
tunnel, 404 second-feet; total, 2,220 second-feet); minimum stage, 0.52 foot March
1-10 (discharge, 498 second-feet; no flow through tunnel).

Maximum stage recorded during year ending September 30, 1920, 2.90 feet
July 5 (discharge, 7,530 second-feet; discharge through Corbett tunnel 506 second-
feet; total, 8,036 second-feet); minimum stage recorded 0.53 foot January 1-29
(discharge, 515 second-feet; no flow through Corbett tunnel).

1908-1920: Maximum stage recorded, 5.00 feet June 15, 1918 (total discharge,
18,700 second-feet); no flow October 21 to November 19, 1909.

Ice.—Stage-discharge relation not seriously affected by ice; open channel rating
curve assumed applicable.

DiversioNs.—Little water is diverted above this station.

REGULATION.—Shoshone reservolr, having a capaclty of 456,000 acre-feet, partly
regulates the flow.
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Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths once daily. Daily discharge ascertained
by applying gage height to rating table and adding the daily flow through tunnels.
Records good.

The following discharge measurement was made by W. A. Lamb:
August 24, 1918: Gage height, 0.97 foot; discharge, 1,580 second-feet.

Daily discharge, in second-feet, of Shoshone River, including tunnels, at Corbett dam, Wyo.,
for the years ending Sept. 80, 1917-1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1916-17.
658 | 709 | 745| 1,700 | 9,380 | 1,480 | 1,700
658 | 709 | 761 | 1,750 | 7,910 | 1,500 | 1,900
658 | 725 1,78 | 7,680 | 1,300 | 1,800
658 | 725 | 681 1,370 | 7,840 | 1,040 | 1,680
658 | 743 | 633 | 1,350 | 8,220 | 1,400 | 1,710
658 | 833 | 742 | 1,410 9,230 1,200 | 1,780
658 | 709 | 846 | 1,360 | 8,680 | 1,300 | 1,360
658 | 709 | 766 | 1,420 | 8,80 | 1,350 | 1,430
658 | 709 | 750 | 1,460 | 8,960 | 1,370 | 1,790
658 | 700 | 643 | 1,640 |9,170 | 1,220 | 1,430
658 | 709 | 741 | 1,510 8,770 | 1,200 | 1,360
658 | 725 | 825 | 1,600 | 8,300 | 1,400 | 1,330
658! 703 | 819! 1,820 7,600 | 1,630 | 1,330
685 | 1,050 | 1,540 | 6,420 | 1,500 | 1,240
658 | 678 | 1,680 | 1,480 | 6,000 | 1,280 | 1,300
658 | 748 [ 1,760 | 1,540 | 5,220 | 1,200 | 1,200
658 | 692 | 1,590 | 3,980 | 4,800 | 1,080 | 1,140
658 | 700 |1,690 | 7.970 | 4,750 | 1,170 | 1,290
709 | 1,660 | 8,690 | 4,400 | 1,540 | 1,410
658 | 725 1,840 | 9,730 |.5,130 | 1,440 | 1,370
658 | 709 |1,790 | 9,280 | 4,200 | 1,750 | 1,280
658 | 725 | 2,030 | 9,280 | 3,160°| 1,800 | 1,160
658 | 592 |1,720 | 9,700 | 3,160 | 1,480 | 1,100
658 | 722 | 1,730 | 8,730 | 3,460 | 1,390 | 1,040
658 | 747 | 1,880 | 9,280 | 3,370 | 1,630 | 984
658 | 703 | 2,070 | 9,160 | 3,480 [ 1,750 | 926
675 | 1,610 | 7,950 | 2,940 | 1,720 | 870
675 | 675 | 1,740 | 8,750 | 2690 [ 1,780 | 815
6751 709 | 1,700 | 8330 | 2,600 | 1,660 | 751
692 | 692 | 1,680 | 9,380 | 2,230 [ 1,640 | 709
692 |--..... 1,740 |...l.oo. 1,630 | 1,550 |...... .
1917-18,
) FOUN ....] 693| 851] e92| es2| 692 | 692 | 692! 795| 1,720 5,980 | 2,010 | 1,770
. 880 | 692 -692| 692 602 692 759 1,460 | 5,680 | 1,770 | 1,820
603 | 923 | 602| 602 692| 6027 692| 709 | 1,520 | 5,620 | 1,480 | 1,920
676 | 913 | 692| 602| 692 | 602| 692| 778 | 1,520 | 5,480 | 1,560 | 1,820
676 | 894 | 692 602 602 692 | 692 766 | 1,420 | 5,070 1,680 | 1,930
676 | 95| 692 692| 692 602 692 763 | 1,570 | 4,840 | 1,750 | 1,760
660 | 907 | 692! 692 692! 692| .692| 767 | 1,61015,920 1,720 1,780
660 | 907 | 602| 692| 692 692| 692| 767 | 2,650 5,470 1,110 1,830
693 | 87| 692 692| 602| 692 692| 78 | 6,580 |5,100 (2,080 | 1,890
693 | '857| 692 692 602, 692 602 11,300 | 5,200 | 1,850 | 1,760
693 | 692 692 692| 692| 693| 692 | 771 |13,300 4,890 | 2,180 [ 1,760
693 | 692 692 692| 692| 692 | 692| 754 |15,000 (5,70 | 1,810 | 1,620
727| 692| 692 | 692| 692 692| 692| 771 |16,000 |4,530 | 2,030 | 1,620
744 | 692| 692| 692 692 692 692 738 |17,600 | 4,860 | 2,140 | 1,670
744 | 692 692| 692 692 692 602| 738)18,7C0 | 4,930 | 1,920 | 1,050
813 | 692 692! 692| 602| 692 563 18,200 | 4,540 | 2,030 | 1,050
786 | 692 692 | 692 692 602 696 | 15,7C0 | 3,910 | 1,950 | 1,040
778 | 692 692 | 692 692 | 543| 807 |15,7C0 | 4,420 [ 2,040 | 929
692 692 692| 662| 692| 625| 897 |15,000 | 4,580 1,620 | 964
760 692 | 602| 692| 692| 625|1,030|14,300 | 3,810 (2,120 911
760| 692 692| e692| 692| 692| 689 1,190 | 13,600 | 3,780 | 1,930 | 905
778 | 692 | 692 692| 692 602 750 1,220 | 13,000 | 3,350 1,930 | 960
760 | 692 | 692| 602 692 602| 730 1,400 | 11,900 | 3,220 [ 1,980 | 626
875| 692| 692 | 692 | 692 | 692 | 641 [1,400 [ 12,500 | 3,010 | 1,930 | 745
Ti4| 692| 692 692 692 | 692 | 722 1,630 |12,200 2,820 1,930 | 878
835| 6921 692| 662| 692 692 714 1,680 11,300 | 2,680 | 1,090 | 681
678 | 692 | 692 692| 692| 602 6251,580 | 10,100 | 2,690 | 1,820 | 696
sl0| 692 | 692| 692 692| 692 | 625 (1,710 | 8,850 | 2,300 | 1,820 | 599
768 | 602 | 692 692 |..... ..| 692| 625 (1,700 | 7,540 | 2,300 | 1,920 | 585
768 | 602 | 692 692 ... 602 | 664 | 1,730 | 6,280 | 2,180 [ 1,720 | 508
658 |.......| 692 602 ... 602 f.......| 1,450 |....... 1,980 | 1,750 {.......




208 SURFACE WATER SUPPLY, 1919-1920, PART VI

Daily discharge, in second-fect, of Shoshone River, including tunnels, at Corbett dam, Wyo.,
Sor the years ending Sept. 30, 1917-1920—Continued. :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19,
678 592 513 513 498 544 545 | 1,280 | 1,260 990 581
678 1 592 | 513 513 498 | 560 | 1,000 | 1,270 | 1,300 | 905 570
678 | 592 | 513 513 408 | 576 {1,290 [ 1,340 [ 1,310} 927 615
1,580 | 592 | 513 | 513 498 | 592 | '944 | 1,340 | 1,290 | 938 | 623
1,580 | 502 | 513 513 | 498 | 608 |1,010 | 1,370 | 1,310 | 839 617
1,580 502 | 518 513 498 | 625 858 11,390 | 1,310 845 647
1,580 | 592 | 513! 513 | 498 | 625|1,040 ] 1,660 | 1,340 | 802
1,580 592 513 513 498 625 | 1,050 | 1,760 | 1,380 779 616
1,580 | 592 | 513 | 513 | 498 | 625 1,060 | 2,220 | 1,340 | 764 615
1,580 ; 592 | 513 513 | 498 ; 625 |1,120 1,520 | 1,320 1 737 625
1,580 | 592 | 513 | 513 | 513 625|1,070 1,810 | 1,340 { 750 | 647
1,580 | 592 513| 513| 513 526|1,080 1,830 | 1,320 [ 764
1,580 | 592 | 513 | 513 513| 602 1,090 2,000 | 1,320 | 784 623
1,580 592 513 513 | ~ 513 627 11,140 | 1,900 | 1,320 721 613
1,580 | 592 | 53| 513| 513 [ 616 1,150 | 1,870 | 1,320 [ 693 632
1,580 | 592 513 513 513 617 |1,160 | 1,850 | 1,320 | 821 657
1,580 | 592| 513| 13| 513 | 639 | 1,130 1,880 [ 1,320 | 758 645
1,58 | 592 | 513 513| 513| 630(1,120 | 1,230 | 1,290 | 754 631
1,580 | 592 | 513 | 513 | 513 | 612(1,120| 1,660 | 1,270 [ 823 650
1,580 | 592 | 513 | 513 | 513| 636 1,100 1,500 | 1,260 | 783 629
1,58 | 592 | 513! 513| 520| 625|1,120 | 1,570 | 1,370 | 790
1,540 | 592 | 513 | 513| 529 633 | 933 | 1,500 | 1,310 | 844 619
1,490 592 513 513 529 640 962 | 1,490 | 1,240 919 591
1,490 592 513 513 520 508 963 | 1,520 | 1,240 | 726 602
1,490 | 592 | 13| 513 | 520 600 | 920 (1,370 | 1,130 | 728 583
1,490 | 592 520 1 731 | 9321,370| 1,160 | 753 822
1,490 | 592 529 708 | 1,130 | 1,290 | 1,070 T2 663
1,490 | 592 520 619 | 1,130 | 1,240 | 1,100 721 603
1,490 | 592 520 | 628 | 1,140 | 1,190 | 978 | 616 580
1,490 | 592 529 | 594 | 1,140 | 1,250 | 1,030 | 603 560
....... 592 529 |.......[ 1,300 | _.....| 88! 609 | ......
503 | 593 | 515| 530 | 503 | 577 | 624 1,350 | 6,480 | 2,920 | 1,190
2. 593 | 593 | 515| 538 | 593| 579 | 613 | 1,360 | 6, 2,840 808
3. 503 | 593 | 515| 546 | 583 ) 581 | 612 1,350 | 7,460 | 3,220 819
4. 593 515 554 | 598 | 583 | 818 | 1,350 | 7,720 | 2,030 832
5. 593 593 515 562 593 585 625 | 1,370 | 8,040 | 2,700 33
6. 593 | 593 | 15| 570 | 593 | 587 ! 615 (1,360 | 8,030 | 2,430 784
/ 593 | 593 | 15| 578! 593 | 58 | 624 | 1,500 | 6,690 | 2,320 865
8 503 | 593 | 515| 5% | 503 | 591 | 619 | 1,650 | 6,110 | 2,160 805
9 593 593 515 593 593 593 616 | 1,820 | 6,040 | 2,160 788
503 | 503| 515| 593 | 503 | 593 1,860 | 5,030 [ 2110 | 777
593 593 515 593 593 594 | 617 | 1,910 | 6,240 | 2,010 816
593 593 515 593 572 596 626 | 2,120 | 6,020 | 2,010 772
593 | 503 | 515| 593 551 | 508 | 613 | 2170 | 6,040 | 1,990 74
593 | 593 | 515| 593 | 530 624 | 4,200 | 5,800 | 1,910 777
593 593 515 593 530 602 610 | 4,480 | 5,810 | 1,870 812 .
593 | 502 | 515| 593 | 530| 604 | 617 | 7,220 | 5,550 | 1,710 736
593 | 591 | 515| 593 | 530| 606 | 617 | 7,330 | 5,370 | 1,620 678
593 590 515 593 530 608 619 | 7,210 | 5,220 | 1,590 696
593 589 515 593 530 608 743 | 7,020 | 5,110 | 1,470 679
593 | 588 | 515 593 | 530 | 608 1,230 | 5,750 | 4,030 | 1,410 | 642
593 | 587 530 | 608 | 1,910 | 5,850 | 4,786 | 1,300 605 "
593 586 530 623 | 1,930 | 6,100 | 4,760 | 1,190 655
593 | 585 530 | 617 |1, 7,780 | 4,540 | 1,130 664
593 584 530 617 | 1,960 | 7,790 | 4,050 | 1,050 680
503 | 583 530} 617 )1, 7,490 | 3,770 | 1,030 656
593 593 582 530 | 636 608 | 6,650 | 3,940 892 677
593 593 581 530 628 608 | 6,060 | 3,530 858 709
593 593 580 530 | 628 938 | 5,850 | 3,100 | 1,300 666
593 | 593 | 579 628 | 1,550 | 6,090 | 2,910 | 1,230 665
593 593 578 554 637 | 1,570 | 5,790 | 2,810 | 1,160 668
A 593 ..., 577 577 |.......| 1,560 . ...... 2,660 | 1,150 _......

Nore.—Discharge, Oct. 1-12, 14-22, Nov. 1, 10, and 12-22, 1916, interpolated; Nov. 24 to Dec. 29, 1916,
estimated at 650 second-feet by engineers of U. 8. Reclamation Service. Discharge over crest of dam Dec.
16-30, 1919, Feb. 2-8, Mar. 12,13, 30, Apr. 2-8, 11-17, June 5, 7, 8, and 10, 1920; obtairied by interpolation.
Water sluiced into river below the dam and above the station on canal during 1920 estimated by enginesrs of
U. S. Reclamation service as follows: June, 2,750 acre-feet; July, 1,130 acre-feet; August; 2,3({6-acre-feet;
Sept ember; 2,580 acre-feet.



YELLOWSTONE RIVER BASIN.

209

Monthly discharge of Shoshone River, ineluding tunnels, at Corbett dam, Wyo., for the
years ending Sept. 30, 1917-1920.

Discharge in second-feet. Run-off
Month. in
Maximum, | Minimum.| Mean, | 3cre-feet.
1916-17.
796 48,900
612 36,400
651 40, 000
718 44,100
670 37,200
661 40,600
710 42,200
1,310 80, 600
4,830 287, 000
5,830 358, 000
1,440 88, 500~
1,310 78, 000
........................................... 9,730 438 1,630 | 1,180,000
..................... 875 656 735 45,200
............................... 923 692 757 45,000
......... 692 692 692 42,500
............................... 692 692 692 42,500
..................................... 692 692 692 38,400
................................. 692 692 692 42, 500
................................. 750 543 672 40,000
........ , 730 696 1,040 64, 000
............................... 18,700 1,420 | 9,940 591, 000
e, 9 1,980 4,220 259, 000
................................. 2,180 1,110 1,860 114,000
............................................. 1,930 1,270 75,600
........................................... 18,700 508 1,940 | 1,400,000
.................................................. 693 500 668 41,100
..................................... 1,580 678 1,460 , 900
................................... 592 592 592 36,400
................................. 513 513 513 31,500
..................... 513 513 513 28, 500
................................ . 529 498 514 31,600
..................... 731 52 617 36,700
................................. 1,300 545 1,060 65, 200
................................. 2,220 1,190 1,550 92,200
..................... 1,380 858 1,250 76, 900
..................... 990 603 783 48,100
.................. 663 569 617 36,700
........................................... 2,220 498 845 612,000
Discharge in second-feet.. Dischar;
throug! Run-off
Month. sluice gates | in acre-feet.
Maximum. | Minimum. Mean. |(acre-feet).z
593 546 34,200
593 593 35,300
593 577 36, 200
530 516 31,700
593 530 33, 500
593 530 34,200
637 577 35, 900
1,960 608 . 57,600
7,790 1,350 4,320 2,750 260, 000
8,040 2,660 5,360 1,130 331,000
3,220 858 1,800 2,300 113, 000
1,190 605 754 2,580 47,500
8,040 515 1,430 8,760 | 1,050,000

a Estimated by engineers of U. S. Reclamation Service.
102724—23—wsp 506——14
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Daily discharge, in second-feet, of Corbett tunnel at Corbett dam, Wyo-, for the years ending

~

Sept. 30, 1917-1920.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1016-17.
58 174 §........ 36 29 678 254
58 205 |eeenn... 36 101 696 777 268
58 215 |.ceuennn 7 176 676 742 293
58 25 |evennnn 121 122 596 631 263
58 215 [eevanenn 57 122 655 621 242
58 25 |eeennnen 67 159 655 608 268
58 P01 IO 87 159 655 621 261
58 283 |oueunnnn 91 171 655 621 143
58 A7 |eeennnn 67 212 636 556 94
58 72 eennnes 67 262 636 500 267
58 100 307 656 420 256
58 |. 100 438 656 401 2n
58 161 534 636 449 201
58 161 519 615 516 318
58 146 498 635 560 318
58 221|648 696 580 297
58 211 624 676 516 237
58 25 690 696- 45 230
58 265 708 758 514 229
58 326 758 781 513 141
251 705 781 437
11 705 801 404
161 691 801 378 |.
126 705 801 367
162 705 801 316
152 705 822 301
120 720 822 315
71 720 822 311
71 720 759 280
71 672 759 304
k2 T PO 759 278
U 137 634 5719 546 438
2 eeeerecucerraeaaraannanananan. 101 512 528 607 462
Beeiiirictteiiereceareeaacnan 101 519 470 688 430
4 riiirreer e 120 519 511 670 377
2SO 125 564 307 778 370
6. 105 696 651 807 277
7 126 687 606 778 356
8 126 705 706 718 315
9.. 126 696 777 787 289
0 126 732 813 579 272
146 831 831 642 266
146 859 850 563 47
146 926 732 430 247
146 916 741 512 289
209 907 777 494 302
209 907 615 422 295
341 916 277 372 289
341 907 687 438 271
321 850 633 47 272
385 804 688 536 253
466 751 670 422 247
466 687 751 422 302
670 597 760 470 335
688 651 760 422 27
742 624 723 415 220
777 660 486 478 183
705 633 494 446 198
742 699 378 446 174
678 615 378 502 160
651 511 385 519 83
634 |........ 400 462 |........
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Daily discharge, in second-feet, of Corbett tunnel at Corbett dam, Wyo., for theyears ending
Sept. 30, 1917-1920—Continued.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

75 86 519 704 778 635 488

151 8 1. 533 726 834 602 423

164 86 . 438 698 872 572 406

97 86 |. 446 718 868 542 369

86 86 510 723 902 497 338

86 86 447 763 873 490 292

86 86 1. 591 57 910 484 303

86 86 |. 569 698 929 13 313

86 86 |. 527 404 920 510 321

86 86 474 422 926 483 334

8 86 482 704 929 484 368

86 86 521 730 929 461 356

86 86 557 773 929 466 320

86 86 582 760 924 512 347

86 86 618 729 924 565 378

86 86 672 769 924 612 391

86 86 650 802 924 641 379

86 86 634 848 898 644 400

86 86 635 867 829 636 407

86 86 615 810 760 655 420

86 86 200 661 698 840 680 390

86 54 222 702 646 811 657 410

86 257 736 659 829 577 382

86 319 720 651 539 393

86 35, 686 644 817 536 3B

86 701 679 765 522 413

86 750 696 726 506 465

86 779 732 732 484 455

8 |. 784 765 699 479 | 433

86 784 771 736 475 200

86 752 leeueenn. m 481 |...cc.. .

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr, | May. | June.| July. | Aug. | Sept.

870 | 599 | 883 336 | 883 | 858 | 574 | 479

903 | 580 | 847 336 | 883 | 88L] 560 489

911 | 497 | 810 338 | 802 | 904 | 572 546

914 | 437 | 813 400 | 682 | 891 | 597 583

894 | 506 | 775 502 | 674 913 | 542 546

842 | 504 | 782 574 | 531 921 | 571 509

849 | 506 | 775 617 | 523 | 928 | 568 524

857 | 531 713 627 | 665 | 928 | 629 514

897 | 530 784 666 | 674 | 934 | 667 530

864 | 5% | T30 334 | 692 936 | 704 506

849 | 656 | 627 0| 663 ) 937 693 546

828 | 725 | 591 0| 691 ] 934 | 678 578

833 | 748 | 632 85| 734 | 934 609 536

837 | 813 | 604 7201 690 | 939 | 523 515

874 | 802 560 788 | 599 | 941 | 498 488
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Monthly discharge of Corbett tunnel at Corbett dam, Wyo., for the years ending Sept. 30,

1917-1920.
, Discharge in sécond-feet. R -
un-offin
Month. ) acre-feet.
Maximum, | Minimum. | Mean.
1916-17.
141 58 7.5 4,400
283 72| o1 4180
326 7 126 7, 750
758 2| 476 ;
822 h 596 712 43,800
823 278 490 30,100
318 57 238 9,910
1917-18.
214 35, 58.3 3,580
231 1597 196 3,890
el 101 | 348 21, 400
511 717 42,700
850 307 615 37,800
247 | 538 33,100
462 83 282 16, 300
1918-19.
L8127 o 164 75 90.6 | 5,570
November 1-22.. .. coioueiirniieirmerecnennneeenannens 86 54 84.5 3,690
58 8,440
37,800
33,600
22, 500
1,020
22, 500
46, 400
47,000
40, 400
) 800
187, 000

SOAP CREEK NEAR ST. XAVIER, MONT.

Locarion.—In sec. 20, T. 5 8., R. 32 E., at Henry Reed’s ranch, 9 miles south of St.
Xavier and 1 mile above mouth of stream, Big Horn County.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—September 11, 1911, to September 30, 1920. April 25, 1914,
to June 12, 1915, at Frank Annerer s ranch half a mile above present site; Septem-
ber 11, 1911 to November 30, 1913,in W. 3} NW. } sec. 2, T. 6 8., R. 32 E., a quarter
of a mile above headworks of Soap Creek ditch.

GageE.—Overhanging chain on right bank opposite ranch Irouse installed June 13,
1915; read by Henry Reed. Original gage, used from September 11, 1911, to No-
vember 30, 1913, overhanging chain gage a quarter of a mile above headworks of
Soap Creek ditch; gage used April 25, 1914, to June 12, 1915, chain on footbridge
near Frank Annerer’s house, a quarter of a mile above present site.

DiscEARGE MEASUREMENTS.—Made by wading or from highway bridge 1 mile up-
stream.

CHANNEL AND coNTROL.—Bed of stream composed of gravel and silt, shifts slightly.
Stage-discharge relation affected at times by growth of aquatic plants in channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 4.60 feet at 8.50 a. m. March 23 (discharge, 88 second-feet); minimum dis-
charge, no flow June 23-25, June 30, July 1.

Maximum stage recorded during year ending September 30, 1920, 11.2 feet at
8.10 a. m. May 11 (discharge, from extension of rating curve, 410 second-feet); no
flow August 29, 30, and September 18-25.
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1911-1920: Maximum stage recorded, 12.8 feet May 11, 1914, determined by
leveling from flood marks (discharge determined from extension of rating curve,
438 second-feet); no flow August 29, 30, and September 18-25, 1920.

Icr.—Stage-discharge relation seriously affected by ice.

Drversions.—Soap Creek ditch diverts above station during summer for irrigation.

REeeuration.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve used from
October 1, 1918, to May 4, 1919, and March 28 to July 17, 1920, well d¢fined; curve
used from May 26 to October 10 1919, well defined below 50 second-feet; shifting-
control method used May 5-25, 1919, and July 18 to September 17, 1920. Gage
read twice daily to tenths during 1919 and to hundredths during 1920. Daily dis-
charge ascertained by applying daily mean gage height to rating table. Records
good.

Discharge measurements of Soap Creek, near St. Xavier, Mont., during the years ending
Sept. 30 1919 and 1920.

Gage | Dis- G Dis-

Date. Maie by— height. | charge. | Date: Made by— hetht. | charge.
1920, Feet. | Sec.ft.

Mar. 28 | W. A, Lamb........... 3.27 26.3

Sept. 12 { Lamb and Tuttle....... 2.43 a.5

e Estimated.

Daily discharge, in sectmd -feet, of Soap Creck near St. Xavier, Mont., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
24 14 0.0 6.7 6.9
24 14 .2 6.7 7.1
22 14 2.3 6.7 7.4
23 8.3 8.3 7.1 8.3
47 4.9 4.9 6.6 8.3
32 2.0 4.7 6.7 8.1
23 2.0 5.1 6.7 7.4
22 2.0 5.1 6.9 7.4
22 2.0 5.1 6.9 8.3
22 1.5 4.4 6.9 8.1
27 1.8 4.7 7.1 8.1
21 2.0 5.1 7.1 7.9
20 * 1.8 4.4 7.1 8.1
23 1.8 5.1 7.1 8.5
23 L5 5.7 7.1 9.6
25 1.0 6.6 7.1 9.8
19 .1 4.9 6.7 10
15 2.0 5.1 6.7 10
18 5.9 5.1 6.6 10
8.5 7.9 8.7 6.4 10
8.0 10 5.1 6.4 20
7.6 2.6 5.7 6.4 15
7.3 .0 7.6 6.0 14
6.7 .0 7.4 6.4 8.5
4.1 .0 7.4 6.4 8.5
3.5 .2 5.1 6.4 9.2
2.3 1.0 5.2 6.2 30
2.3 .5 5.1 6.4 33
2.3 .2 6.0 6.4 24
3.4 .0 6.4 6.7 15
83| cecnnns 6.4 6.7 foeeennn




214 SURFACE WATER SUPPLY, 19191920, PART VI.

Dady discharge, in second-feet, of Soap Creek near St. Xavier, Mont., for the years ending
epl. 30, 1919 and 1920~—Contmued

Day. Oct. | Nov, | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
9.2 31 76| 80 15 11 0.7
8.3 29 80 50 14 9.8 .6
7.4 1. 28 921 35 15 8.9 .4
8.3 1. 29 66| 32 31 8.7 .3
8.3 30 78 31 48 8.5 .3
8.5 67 | 47 48 9.1 .2
8.5 |. 71 51 56 10 2
8.8 63| 40 29 9.1 .2
8.8 75 48 23 9.1 .2
8.8 390 38 21 9.1 .2
8.8 410 23 262 8.9 .2
17 360 22 27 8.7 .5

224 18 12 8.4 .2
205 13 9.8 8.0 .2
179 13 9.4 7.8 .1
96 13 7.6 7.6 .2
89 11 5.0 7.1 .2
86 13 1 7.6 .0
73 17 12 7.1 .0
69 14 12 7.3 .0
66 13 12 7.1 .0
50 13 13 7.1 .0
49 13 13 6.7 .0
49 11 11 6.6 .0
47 11 12 6.7 .0
44 11 12 5.8 8.8
41 13 12 4.0 8.8
42 7.1 11 1.9 8.7
42 56 12 .0 8.8
42 18 12 .0 8.8
) 1) O P, 1 L7 |eeiecens

Norte.—Discharge May 10 and 11, 1920; determined from extension of rating curve.

Monthly discharge of Soap Creek near St. Xavier, Mont., for the years endmg Sept. 30,
1919 and 1920.

i i nd-feet.
Discharge in second-feet Run-off
Month. in
Maximum. | Minimum.| Mean, | 8credfeet.
1918-19.
30 21 22.1 1,360
33 21 25.3 1,460
83 15 38.3 684
36 15 23.6 1,400
47 2.3 16.7 1,030
14 .0 3.50 208
8.3 .0 5.19 319
7.1 6.0 6. 69 411
33 6.9 11.6 690
23 7.4 12.6 500
35 28 30.8 244
380 24 91.7 5,460
410 41 111 6,820
80 7.1 25.8 1,510
262 5.0 25.9 1,590
1u 0 7.08 435
8.8 0 1.63 97

ROTTENGRASS CREEK NEAR ST. XAVIER, MONT,

LocarioNn.—In NW. § sec. 6, T. 5 8., R. 23 E., one-fourth mile above crossing of Big
Horn canal, on Crow Indian Reservation, 4 miles south of St. Xavier, in Big Horn
County.

DraNAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 9, 1911, to September 30, 1919.
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Gaee.—Overhanging chain on left bank about one-fourth mile above crossing of Big
Horn canal; read by W..H. Ferguson April 1 to September 30 usually two or
three times a week.

DiscHARGE MEASUREMENTS.—Made from footbridge about 500 feet above gage or by
wading.

CHANNEL AND cONTROL.—Bed of stream gravel and silt; shifts. Banks above and
below gage high and steep; not subject to overflow below gage height 11 feet
(discharge about 400 second-feet).

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
4.1feet at 8 a. m. April 25 (discharge, 25 second-feet); stream reported dry August
22 to September 30.

1911-1919: Maximum stage recorded, 11.3 feet March 30, 1917 (approximate
discharge 500 second-feet); minimum stage recorded, stream dry August 22 to
September 30, 1919,

Ice.—No records during winter.

Diversions.—None. Waste water from Big Horn canal enters the creek just above
gage. This amount was estimated at 2.5 second-feet May 25.

REecuraTion.—None.

Accuracy.—Stage-discharge relation permanent for period covered by gage readmgﬁ
Rating curve is fairly well defined between 4 and 12 second-feet. Gage read to
nearest tenth two or three times a week. Daily discharge ascertained for days of
gage readings by applying gage heights to rating table. For intervening days the
dmcharge has been interpolated; no flow after August 21. Records are poor,
owing to the insufficient number of gage readings.

Discharge measurements of Rottengrass Creek mear St. Xavier, Mont., during the year

ending Sept. 30, 1919.
[Made by W. A. Lamb.]

Gage Dis-
Date. height. | charge.
Feet. | Sec.ft.
lAIpL Bt iee et tec et eiaeeiecteacasaceettaeceraateasesaotansantaananaaann 3.23 8.5
BT 2ot ee oo e e eI 2.85 a4

a Estimated.

Notg.—On May 25 waste water from irrigation ditch, estimated at 2.5 second-feet, entered creek above
ﬁage Natural flow of creek above the ditch estimated 2.0 second-feet. Total flow passing gage, 4.5 second-

Daily discharge, in second- feet of Rottengrass Creek near St. Xavier, Mont., for the year
ending Sept. 30, 1919.

Day Apr. | May. | June. | July. | Aug. Day. Apr. | May. | June. | July. | Aug.
8.5 6.0 4.0 1.0 3.1 5.6 3.7 1.1
85| ab.0| 23.1 2.6 3.1 6.0 3.6 1.1

8.5 5.5 3.3 .6 3.1 57| 385 eall
8.5 5.0 3.5 .5 3.1 5.4 3.4 17
85 45 3.7 41 e3.1 5.1 3.3 2.4
8.4/ 240|240 .3 3.1 24,9 3.2 a3.1
8.4 4.0 4.0 .2 3.1 4.9 3.1 3.1
8.3 40| 240} .1 a3. 1 49| a3.1 3.1
8.3 4.0 4.0 .2 2.8 a4.9 2.9 3.1 .
8.2 ] a4.0 4.0 .3 2.5 04,4 2.7 3.1

@82 e4.0 4.0 .5 2.2 2 6.0 2.5 e3.1

a8 2 4.3 240 7 2.0 6.0 2.4 3.1
8.5 4.7 4.0 .9 1.8 6.0} aa23|a3.1]|.
8.9 5.0 3.9 all L6 6.0 1.8 3.1

293 53| 3.8 L1 1.4 a6.0 1.4 3.1 .

5.0 |eaennnn 23.1

o Gage read on this date.
Note.—No flow Aug. 22 to Sept. 30.
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Monthly discharge of Rottengrass Creek near St. Xavier, Mont., for the year ending
Sept. 30, 1919.

Discharge in second-feet. Run-off
Month. in

Maximum. | Minimum.| Mean, | 3cre-feet.

25 6.0 11.6 690

6.0 4.0 5.07 312

4.0 1.4 3.34 199
3.1 .1 1.61 99.0
3.1 .0 1.40 86.1

.0 .0 0 0

25 .0 4.58 1,390

LITTLE HORN RIVER NEAR WYOLA, MONT.

Locarion.—In W. } SW. % sec. 28, T. 8 S., R. 35 E., a quarter of a mile below pro-
posed headworks of Little Horn canal No 3, 16 mﬂes above Lodgegrass Creek,
and 4 miles southwest of Wyola, Big Horn County.

DRAINAGE AREA.—260 square miles.

RECORDS AVAILABLE.—September 7, 1911, to September 30, 1920.

GAGeE.—Chain on right bank; read by C. N. Radcliffe.

DisCHARGE MEASUREMENTS.—Made from cable 75 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of boulders and gravel; shifts occasionally
at high stage. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.26 feet at 6 a. m. May 20, 21 (discharge, 420 second-feet); minimum
stage, 4.10 feet July 26-28, August 1-2, 24-28, 30-31, September 1-14 (discharge,
45 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.03 feet on
June 10 and 12 (discharge, 748 second-feet); minimum stage 4.30 feet October
1-8, 27-31, Nov. 1, April 6-7 (discharge, 79 second-feet).

1912-1920: Maximum stage recorded, 7.1 feet June 22, 1917 (discharge, 1,580
second-feet); minimum stage, 4.2 feet Apnl 10and 12,1915 (discharge, 32 second-
feet).

Ice.—Stage-discharge relation affected by ice; discharge not computed during winter.

Diversions.—Small amount diverted for irrigation.

REecuLaTioON.—None,

Accuracy.—Stage-discharge relation permanent during 1919; shifted during 1920.
Rating curve used well defined between 45 and 1,100 second-feet; applied indi-
rectly for shifting-control June 6-20, July 16 to September 30, 1920. Gage read
once daily to hali-tenths after June 80, 1919; read twice daily prior to that date.
Daily discharge ascertained by applying daily mean- gage height to rating table.
Records good for 1919 and fair for 1920.

Discharge measurements of Little Horn River near Wyola, Mont., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— hgiag%ﬁ‘.. clglrsge. Date. Made by— h‘g{gﬁ. ch]z]rage.
1918, ~Feet. | Sec.-ft. 1919. Feet. | Sec.-ft.
Oct. 11 | W.A.Lamb._.......... 4,50 120 (| Aug. 8| W.A.Lamb........... 4.25 70
1919 1920.
Mp 2 P 11 4.36 90 || June 12 §..... 40, . 6.04 750
ay 2|..... do. v 4.65 167 || Aug. 5| A.H. Tuttle........... 4.39 95
24 |..... Lo T 4.98 287 Sept 11 | Tuttle and Lamb......| 4,30 105
June 20 |0 1ldo. . oIl 44 102
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Daily discharge, in second-feet, of Little Horn River near Wyola, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

45 45

45 45

53 45

53 45

61 45

61 45

53 45

61 45

53 45

61 45

53 45

53 45

53 45

53 45

61 53

61 53

61 53

61 53

53 61

53 61

61 61

53 70

53 70

45 70

45 79

45 79

45 79

45 70

53 79

45 79

45 |oanoen.t

99 93 104

99 93 104

89 93 104

89 93 14

89 93 104

79 122 212 95 93 104

79 122 231 95 104 104

89 110 95 104 104

89 110 638 95 115 104

9 122 748 106 115 104

99 148 638 106 115 104

89 1 148 748 130 115 104

89 250 436 157 115 115

89 148 506 188 104 115

89 122 688 172 1156 115

- I8 R P 89 122 242 157 115 104

89 |iveaen. 99 89 122 242 148 115 104

;¢ I P, 9 89 122 338 148 115 104

89 f....... 99 99 148 399 148 115 104

89 |........ 99 99 178 263 138 115 104

-t N I, 99 89 212 188 138 104 104

89 j.....nn . 99 89 250 130 117 104 104

89 l.oeeials 99 99 250 283 113 104 104

89 ...l 89 99 250 263 106 104 104

8 |........ 89 90 212 223 106 93 104

89 [cveennnn 99 110 212 223 108 93 104

i 2 P 99 110 212 106 106 104 104

79 |eeeennen 99 122 212 85 106 14 104

79 |eeeennen 99 122 212 85 106 104 104

79 |eeeennes 99 110 212 85 106 104 104

79 ..., 99 ... 250 f..eieean 106 104 |........

Nore.—Discharge estimated Ma% 1, 3-7, 1919. Stage-discharge relation affected by ice November 10,
1919, to March 16, 1920; gage read but discharge not computed.
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Monthly discharge of Little Horn River near Wyola, Mont., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Month. m?ezén
Maximum, | Minimum. | Mean.
1918-19.
163 122 126 7,750
378 125 228 14,000
250 89 144 8,570
89 45 64.8 3,980
61 45 53.0 3,260
) 45 56.7 3,370
89 79 8.8 5,210
89 79 87.9 1,570
99 89 97.7 2,910
122 79 95.3 « 5,670
250 9 165 10,100
748 85 315 18,700
188 85 119 7,320
115 23 105 6,460
115 104 105 6,250

LITTLE HORN RIVER NEAR CROW AGENCY, MONT.

Location.—In W. { sec. 18, T. 3 8., R. 35 E,, at Chicago, Burlington & Quincy Rail-
road bridge 2 miles south of Crow Agency, in Big Horn County, 14 miles above
junction with Big Horn River.

DRAINAGE AREA.—I1,190 square miles.

RECORDS AVAILABLE.—September 7, 1911, to September 30, 1920; March 24, 1905, to
June 30, 1906, for station at Crow Agency, about 2 miles below the present station.
Crow Agency ditch diverts water between the stations.

GagE.—Stevens water-stage recorder in wooden shelter on right bank, installed
December 4, 1916; destroyed by dynamite May 5, 1917. New Stevens recorder
installed May 27, 1917, at same location and datum. Outside chain gage replaced
by sloping staff gage August 10, 1917. March 24, 1905, to June 30, 1906, a chain
gage at old station 2 miles below, at independent datum. September 7, 1911, to
April 1, 1912, staff gage on downstream side of railroad bridge. April 6, 1912, to
December 3, 1916, chain gage on downstream side of railroad bridge; datum not
changed since 1911.

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bridge, about
200 feet below gage or by wading. '

CHANNEL AND CONTROL.—Bed of stream composed of gravel; shifting. Banks high;
not subject to overflow below gage height of about 14 feet.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year ending September
30, 1919, 5.46 feet at 7 a. m. May 21 (discharge, 467 second-feet); minimum stage,
3.61 feet July 28 and 29 (discharge, 18 second-feet).

Maximum stage recorded during year ending September 30, 1920, 11.79 feet at
3 p. m. May 11 (discharge, 5,970 second-feet); minimum stage 4.10 feet October
1-2 (discharge, 71 second-feet).

1905-1906 and 1912-1920: Maximum stage recorded, 11.79 feet May 11, 1920
(discharge, 5,970 second-feet); minimum stage, 3.61 feet July 28 and 29, 1919
(discharge, 18 second-feet).

Icr.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Several diversions for irrigation from main stream and tributaries
above station.

REecuratroN.—None.
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Accuracy.—Stage-discharge relation not permanent. Rating curve used October !
to December 30, 1918, well defined between 150 and 4,000 second-feet; curve
used March 27 to April 10, poorly defined; shifting-control method used April
11-30; curve used May 1 to October 27, 1919, well defined between 10 and 400
second-feet; curve used March 29 to June 10 and July 16 to September 30, 1920,
fairly well defined; indirect method used June 11 to July 15, 1920. Operation of
water-stage recorder satisfactory except for periods shown in footnote to daily
discharge table. Daily discharge ascertained by applying mean daily gage

height to rating table. Records for open channel good; others fair.

Discharge measurements of Little Horn River near Crow Agency, Mont., during the years

ending Sept. 30, 1919 and 1920.

Dis-

Date. Made by— hgiz ‘:‘” charge. Tate. Made by— hg&ﬁ_ chlii-sg.e
1918 Feet. | Sec.t. 1920.
Oct. 12 | W. A.Lamb........... 4. 198 Mar. 29
May 13
. June 13
4.50 196 July 2
4.70 196 Sept. 10
5. 30 398
3.85 39.9
3.90 44.2
3.74 26,2

Daily discharge, in second-feet, of Little Horn River near Crow Agency, Mont., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19,
196 289 36 38 20
209 249 40 50 21
226 218 52 48 24
238 198 108 51 27
232 177 108 49 34
226 167 104 48 34
206 148 97 43 34
201 146 97 36 34
190 135 97 36 41
185 137 81 39 42
182 130 81 37 41
188 126 76 37 39
193 167 71 28 32
206 126 64 26 34
218 126 51 28 35
240 126 48 32 37
286 126 41 30 43
310 126 38 32 40
374 126 40 32 40
391 106 36 25 42
445 106 33 25 49
433 88 32 25 56
412 71 31 31 58
399 56 23 30 55
383 56 23 28 56
366 56 20 27 56
358 44 19 26 59
317 44 18 21 62
286 39 18 19 68
283 39 25 19 70
293 joeeennn- 19 Jeveeennn
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Daily discharge, in second-feet, of Litile Horn River near Crow Agency, Mont., for the
years ending Sept. 30, 1919 and 1920—Continued.

176
171
166
162
148
134

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
822 110 85
652 85 85
592 85 85
560 85 85
560 85 85
636 85 93
647 14 101
605 104 109
522 106 112
470 92 116
401 92 119
412 92 121
420 92 129
409 92 137
401 97 132
428 106~ 121
374 109 119
320 116
308 119 114
297 102 116
286 85 137
286 85 139
286 85 132
249 85 134
212 85 134

85
85
85
109
101
93

 NorE.—Water-stage recorder did not operate satisfactorily Apr. 12, 13, 1920; intake pipe obstructed with
silt July 16 to Aug. 5 and Aug. 20 to Sept. 9, 1920. Observer’s reading of staff gage used Apr. 12, July 16, 18
21, 23, 26,29, 31, Aug. 2, 5,21, 22, 25, 28, 29, Sept. 1, 4, 5,and 8,1920. For periods when intake was obstructed
by silt discflarge was defermined from observer's readings of staff gage and interpolated for other days.

Monthly discharge of Little Horn River near Crow Agency, Mont., for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
. Maximum, | Minimum. | Mean.
1918-19.
261 165 196 12,100
200 138 171 10, 200
244 138 192 , 000
288 223 256 2, 530
199 133 164 9, 760
445 182 17,200
289 39 125 7, 440
108 18 52.9 3, 250
51 19 32.7 2, 010
70 20 42.8 550
137 71 102 5,460
564 498 527 3,140
447 247 345 20, 500
1,700 289 628 38, 600
1,130 451 787 46, 800
8 134 392 24,100
119 85 94.3 5, 800
139 85 115 6, 840

LODGEGRASS CREEK AT LODGEGRASS, MONT.

LocatioN.—In S. % sec. 13, T. 6 S., R. 35 E., 600 feet above Chicago, Burlington &
Quincy Railroad bridge and a quarter of a mile south of Lodgegrass, on Crow
Indian Reservation, Big Horn County.

DraiNnaGe AREA.—Not measured.
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Recorps avainasre.—March 24, 1916, to September 30, 1920, at present site; Sep-
tember 9, 1911, to December 28, 1915, at old site 6 miles above in SW. 1 sec. 29,
T. 6 8., R. 35 E., one-quarter mile above Lodgegrass ditch.

Gage.—Wire on left bank; read by Edward Commock and C. A. Gardner.

DiscHARGE MEASUREMENTS.—Made from railway bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; shifting control at
Sandstone lodge, overlain by boulders and gravel; affected by backwater from
Little Horn River and by growth of moss.

EXTREMES . OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 2.20 féet May 25-26 (dischargs;- 60 second-feet); minimum discharge,
no flow July 12 to September 30.

Maximum stage recorded during year ending September 30, 1920, 4.00 feet at
5 p. m. March 23 (discharge, 525 second-feet); minimum stage 1.28 feet September
1 (discharge, 0.9 second-feet).

1911-1920: Maximum stage, 7.0 feet June 13, 1915 (discharge, 695 second-feet);
minimum discharge occurred in 1919.

Ice.—Stage-discharge relation affected by ice; discharge not computed during winter.

Diverstons.—Lodgegrass ditch diverts water for irrigation about 6 milesabove present
gite. Old station was about one-fourth mile above headworks of this ditch;
hence flow during irrigation season is not comparable to that at present site.

RecuraTION.—None.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined during 1919, but poorly defined during 1920; applied indirectly
because of shifting control. Gage read once daily to tenths during 1919 and to
quarter-tenths during 1920. Records poor for 1919 and fair for 1920.

Discharge measurements of Lodgeqrass Creck at Lodgegrass, Mont., during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— h(e;i 5. chl;;sg-e. Date. Made by— h(gi L ch];]rsge.
1918. Feet. | Sec.-ft. 1920. . | Sece.ft.
Oct. 11 | W, A. Lamb 1.89 30.7 || Mar. 29 56
May 13 319
June 12 235
1.69 24.1 | Aug. 6 4.6
Lg| 289 Semt. 1l L5
2.17 60
1.33 1.9

@ Stage-discharge relation probably affected by backwater from Little Horn River.
b Stage-discharge relation affected by growth of moss on control.

Daily discharge, in second-feet, of Lodgegrass Creek at Lodgegrass, Mont., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Apr. |May.|June.| July. Date. Oct. | Nov. | Apr. | May.|June.| July.
1918-19.
ceeeoto..| 34 31 24 18 30 1.0 31 31 24 56|11 . ....

34 31 24 29 24 1.0 31 31 24 561 6.7 |.

32| 31 24| 23 19 .9 31 31 23 56 | 6.3 |.

31 31 24 35 18 .8 31 31 23 56| 6.3 .

31 31 24 35 18 7 31 31 22 41| 5.9

31 31 24 36 18 .6 31 31 22 41 ' 5.9 |.

31 31 24 24 18 .5 31 31 22 42| 541

31 31 24 37 18 .4 31 31 22 58 | "4.9 ]

31 31 24 37 18 .3 31 31 21 59| 441

31 31 24 37 17 .2 31 31 20 60| 3.9

31 31 30 37 12 260t 31 31 20 60| 3.4 |.

31 31 30 45 12 {...... 31 31 20 43| 2.9

31 31 30 45 12 |...... 31 31 24 43| 2.4

31 31 30 46 ..., 31«30 24 431 L9

31 31 24 55 11 ..., 31 30 24 431 1.4

31 ... e % 25 R Y
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Discharge measurements of Lodgegrass Creek at Lodgegrass, Mont., during the years

ending Sept. 30, 1919 and 192

‘ontinued.

Day. Oct. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
62 133 | 112 7.1 0.9
58 110 | 107 7.1 1.2
51 103 | 97 5.5 1.0
47 89| 95 5.5 1.0
43 83| 93 4.3 1.0
62 8| .9 4.3 LO
47 86 82 4.3 1.0
43 110, 73 4.0 1.0
43 133 67 4.0 1.0
42 212| 58 3.7 1.0

159 212 54 - 3.7 1.0
355 239 | 49 3.4 1.0
311 250 | 48 3.4 1.0
159 262 | 48 3.1 1.0
138 231 45 3.1 LO
122 22| 44 2.8 1.0
113 200 41 2.8 1.0
110 187 | 37 2.2 1.0
113 185 35 2.2 1.3
110 163 32 2.0 2.2
107 135 29 2.0 2.5
110 133 29 1.9 2.5
113 139 27 1.9 3.1
107 146 | 27 1.8 5.5
122 136 | 27 1.8 8.7
125 122 25 1.6 8.7
125 114 25 1.3 8.7
125 109 22 1.2 8.7
118 122 18 1.2 8.7
125 125 | 14 1.0 8.7
133 [........ 8.3 1.0 [ceannnen

Nore.—No flow July 12 to Sept. 30, 1919. Discharge estimated or interpolated June 30 to July 11, 1919.

Monthly discharge of Lodgegrass Creek at Lodgegrass, Mont., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean. acre-foet.
1918-19.
3.2 1,920
30.9 1,840
24.0 1,430
43.2 2,660
11.0 655
.21 12.9
.0 .0
.0 .0
11.2 443
13 6,950
152 9,040
50.3 3,090
3.07 189
2.91 173
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TONGUE RIVER NEAR DAYTON, WYO.

T.ocation.—In SE. % sec. 2, T. 56 N., R. 87 W., at mouth of canyon, 3} miles south-
west of Dayton, Sheridan County. Nearest tributary, Amsden Creek, enters 1}
miles downstream.

DRAINAGE AREA.—204 square miles (measured on topographic map).

RECORDS AVAILABLE. —November 18, 1918, to September 30, 1920.

GagE.—Stevens water—stage recorder at left bank 1,000 feet below headgaterof Highline
canal; inspected by Hugh Watson.

DiscEARGE MEASUREMENTS.—Made from cable 100 feet downstream or by Wa.dmg

CHANNEL AND coNTROL.—Bed composed of boulders and coarse gravel, well com-
pacted; should be permanent. Control 200 feet downstream; shifts slightly
during high water.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.4 feet at 3 a. m. May 20 (discharge, 690 second-feet);
minimum stage, 1.30 feet at 10 a. m. August 27 (discharge, 33 second-feet).
Maximum stage during year ending September 30, 1920, 4.35 feet at midnight
June 10 (discharge, 1,700 second-feet); minimum stage, 1.00 foot at 9 p. m.
November 29 (discharge, 15 second-feet).

Ice.—Stage-discharge relation slightly affected by ice for short periods.

Diversions.—Only diversion above station is Highline canal. During 1920, 3,940
acre-feet diverted between May 27 and September 30. Prior to July 1, 1919,
adjudicated diversions of 166 second-feet below station.

Accuracy.—Stage-discharge relation shifted during high water in 1920; slightly
affected by ice during winter. Rating curve used from November 18, 1918, to
June 16, 1920, well defined below 1,100 second-feet. Curve used from June 27
to September 30, 1920; fairly well defined; shifting-control method used June
17-24. Operation of water-stage recorder satisfactory except for short periods as
shown in footnote to daily-discharge table. Daily discharge ascertained by
applying to rating table daily mean gage height as determined by inspection of
recorder graph. Records excellent except during June, 1920, for which they are
good.

Discharge measurements of Tongue River mear Dayton, Wyo., during the years ending
Sept. 30, 1919 and 1920.

G Dis- Gage | Dis-
Date. Made by— heiﬁ%. charge. Date. Made by— height | charge.
Feet. | Sec.ft. 1920, Feet. | Sec.-ft.
1.68 76 || Feb. 15 J B S iegel...oooun... 1.45 45,6

May 24 odges.......... 3.32 | 736

June 15 |eeee@0nnreneiueanennnns 3.68 | 1,040

74 || Aug. 19 Ifiegel and Grosbach..{ 1.95 98

67 || Sept. 9 Grosbach........ 1.81 78

I PR
=E28
g
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Daily discharge, in second-feet, of Tongue River near Dayton, Wyo., for the years ending

Sept. 30, 1919 and 1920.

Mar.

Day. Oct. | Nov. | Dec. | Jan. | Feb. Apr. | May. | June. | July. | Aug. | Sept.
1918-19. .
60 69 67 88 304 360 20 69 47
60 66 66 85 304 348 88 66 50
60 60 60 71 266 316 95 62 52
59 63 59 81 233 304 111 58 51
60 62 57 74 212 292 105 54 45
60 62 56 71 197 202 94 52 43
60 62 52 59 197 296 107 50 41
62 64 57 66 194 273 107 50 39
64 66 59 60 236 273 103 52 38
66 67 59 66 266 308 101 50 37
67 67 59 78 239 248 92 47 38
67 67 59 58 292 236 79 44 38
66 66 58 ] 328 233 81 44 38
63 66 58 67 320 218 81 43 38
66 82 57 -62 350 202 81 44 38
87 66 54 60 380 189 79 45 38
66 64 54 71 440 179 78 53 38
64 64 56 81 490 197 79 62 38
64 64 58 115 535 184 81 gg 39
64 54 54 134 575 184 79 39
64 62 56 132 545 175 74 63 43
63 62 57 182 520 153 71 62 44
64 57 57 202 481 142 67 60 54
64 58 60 233 445 136 63 60 57
60 63 58 300 454 130 62 59 56
62 60 58 320 436 123 60 59 54
66 60 59 245 418 115 60 44 52
67 84 62 245 418 107 59 46 50
66 332 414 99 60 45 49

74 348 422 95 63 45 49

82 |eeeenn 372 |....... 64 45 [oeeannn

46 47 57 41 62 940 460 108 70
46 48 57 42 87 900 410 108 73
45 45 57 43 69 860 385 106 74
46 44 48 43 74 820 385 106 74
46 44 48 49 79 780 362 104 71
47 44 46 45 99 750 362 104 71
48 44 51 45 103 925 340 102 78
48 46 51 50 130 | 1,160 300 98 76
48 40 51 57 163 ; 1,300 282 102 73
48 41 50 57 187 | 1,300 265 100 70
49 45 50 49 284 | 1,400 262 10 70
48 47 49 49 210 | 1,300 248 114 65
48 44 49 52 172 | 1,260 230 104 67
48 48 48 57 167 | 1,160 221 96 67
49 48 42 58 161 | 1,060 209 92 67
48 48 38 59 182 970 200 92 65
48 48 47 47 221 | 1,050 198 92 64
47 49 49 40 259 934 195 92 64
47 49 47 51 266 918 185 96 64
36 51 47 53 300 7 182 92 64
38 47 48 53 365 640 168 92 63
39 50 51 49 388 594 155 88 65
44 48 50 48 435 582 150 86 64
46 48 47 47| 608 ) 575 152 83 64
54 48 46 52 710 525 152 80 63
48 47 640 485 148 78 81

44 53 710 460 137 76 60

39 51 790 460 130 74 63

46 51 925 435 126 71 60

44 47 | 1,020 460 122 68 60

44 |ooa...n 980 |....... 112 68 {.......

Norte.—Stage-discharge relation affected by ice Nov. 20-25, 1918, and Dec. 1-15, 1919; discharge based on
temperature record. Recorder not in operation Dec. 1-12, 21-27, 1918, Jan. 2-3, 7-10, 17, May 14-18, July
23, Sept. 18, 27-28, 1919, Mar. 8-13, May 31 to June 5, 25, 26, Aug. 23-28, 1920; discharge determined by com-
parison with flow of Tensleep Creek near Tensleep and Little Goose Creek near Big Horn, and by inter-

polation and use of temperature record.
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Monthly discharge of Tongue River near %yton, Wyo., for the years ending Sept. 30, 1919
and 1920.

Di in second-feet.

l ’ ischarge in s d-fee Run-off

Month. in

Maximum. | Minimum. | Mean, | 8cre-feet.

1918-19.
60.9 1,570
70.5 4,330
63.5 3
63.1 3,500
59.5 31660
135 8,030
364 22, 400
214 12,700
81.1 4,990
53.5 3,290
4.4 2,640

.......... 71,000

56.5 3,470
6.6 2770
401 2,470
6.7 2,870
46.7 2,690
48.0 2,950
495 2,950
349 21,500
858 517100
233 14300
93.0 5,720
66.9 3,980
161 117,000

LITTLE GOOSE CREEK NEAR BIG HORN, WYO.

LocaTioN.—In sec. 30, T. 54 N., R. 84 W., at highway bridge at Hilman ranch, 5
miles southwest of Big Horn, Sheridan County. Nearest tributary, Tepee Creek,
enters 7 miles upstream.

DRAINAGE AREA.—T71 square miles (measured on topographic map).

RECORDS AvatLABLE.—May 4, 1919, to September 30, 1920,

GaGE.—Chain fastened to downstream side of bridge; read by Fred Hilman.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of embedded gravel and boulders which
should be permanent. Control 30 feet downstream at small rapids which are
apparently permanent. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.3 feet at 7 a. m. May 22 (discharge, 235 second-feet); minimum stage,
0.54 foot on several days during September (discharge, 8 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.5 feet at 7
a, m, June 12 (discharge, 595 second-feet); minimum stage probably occurred
during winter.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter,

Drversions.—Four ditches, Last Chance, D, Cross, Red Hill, and Peralta, divert
water above station. The Peralta receives its supply from Cross Creek, which is
diverted into Little Goose Creek.

RecuraTION.—None except by diversion of ditches above.

Accuracy,—Stage-discharge relation fairly permanent. Rating curve well defined
between 15 and 400 second-feet. Gage read to hundredths twice dailys Daily
discharge ascertained by applying daily mean gage height to rating table. Rec-
ords good.

102724—23—ws®e 506——15



226 SURFACE WATER SUPPLY, 19101920, PART VI.

Discharge measurements of Little Goose Creek mear Big Horn, Wyo., during the years
ending Sept. 30, 1919 and 1920.

- Gage | Dis- Gage | Dis-
Date. Made by height. | charge. Date. Made by— height. | charge.
1919, Feet. | Sec.ft. 1920. Feet. | Sec.ft.
Apr. 23 | Robert Follansbee.....[ 1.09 32,3 || June 14 | P. V. Hodges. ......... 2.85 392
ay 5 1.40 54 Aug. 18 | H. E. Grosbach........ .90 24.8
June 22 1.56 73 Sept. 11 |..... [ 1 P .7 13.5
Aug. 10 1.02 23.8

Daily discharge, in second-feet, of Liitle Goose Creek near Big Horn, Wyo., for the years
ending Sept. 30, 1919 and 1920.

Day. Apr. | May.|June.|July.| Aug. | Sept. Day. Apr. | May.| June.| July. | Aug. | Sept.
1919.
) YO 48 | 108 70 28 15 85 73 49 22 8
.l 80 82 73 33 16 124 64 47 22 8
52 79 76| 31 16 153 83 531 20 9
54 T4 75 28 16 175 97| 72| 20 10
51 73 74 28 15 222 92 62 20 9
49| 80 73| 27 i4 25, 92| 60| 19 9
46| 8 72| 25 13 222| 8 39| 18 9
51 92 73 24 1 225 79 31 18 9
53| 99 0] 2 10 210 | 8| 28 17 8
58 94 70 22 10 208 87 26 16 8
54 73 67 22 Ol 26....ceeni]ennnns 192 92 25 16 8
58| 8| 69 22 8 182, 72 241 16 8
59 92 65 22 8 172 70 23 16 8
49 90 56 22 8 160 70 24 16 8
66| 87| 53 22 8 155 72 30 16 8
118 |...... 31 15 |......
Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8 17 e, 12 19 305 182 67 20
8 17 oo eas 13 29 248 160 64 20
10 16 |..... .- 13 39 248 160 54 19
11 16 1.......0 13 41 275 158 51 19
11 i i P, 13 47 275 155 46 19
10 20 \eennnn.. 13 97 290 134 42 19
10 20 {aeennn-s 13 97 380 115 38 19
10 22 ... 14 104 410 102 39 19
9 b3 N R 14 148 440 38 19
9 30 |eeannn 15 178 500 69 38 18
9 29 |.oeiennn 14 410 530 53 37 19
10 32 |.eaannns 14 305 595 50 36 19
10 1) 0 O 14 260 560 60 33 19
11 26 l..aan..- 15 235 440 64 32 18
11 24 11 18 260 440 72 30 19
12 21 11 18 275 410 80 26 19
1 20 11 19 275 410 77 25 18
12 19 i1 18 275 380 73 24 19
12 19 10 18 275 365 66 23 18
12 16 11 18 275 320 63 23 17
13 14 12 17 275 55 22 17
14 13 14 16 320 275 54 22 17
15 13 13 15 335 248 66 22 17
15 13 12 15 350 82 22 17
16 13 12 14 380 235 80 22 16
16 13 13 15 380 222 76 22 16
17 14 13 15 410 222 76 21 16
16 13 13 16 380 210 72 22 16
16 14 13 18 410 210 69 22 16
15 14 12 19 330 185 21 16
(3 P 13 foeenn..t 350 {vemnnnnn 67 b2 O

Nore.—Discharge estimated May 1-3, 5, 6, July 4, 1919,
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Monthly discharge of Little Goose Creek near Big Horn, Wyo., for the years ending Sept.
30, 1919 and 1920,

Di rge i -feet.
ischarge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean, | 3cre-feet.
116 7,130
83.3 4, 960
53.5 3,290
21.5 1,320
10.1 601
.......... 17,300
12.1 744
19.2 1,140
12,1 408
15.3 910
246 15,100
338 20, 100
.. 88.3 5,430
August... . 32.4 1,990
September. ... . e i 20 16 18.0 1,070

POWDER RIVER AT ARVADA, WYO.

LocarioN.—In sec. 16, T. 54 N., R. 77 W., at highway bridge at Arvada, Sheridan
County. Nearest tributary, Wildhorse Creek, an intermittent stream, enters a
quarter of a mile downstream. ’

DRAINAGE AREA.—6,050 square miles- (measured on topographic maps and base map
of Wyoming; scale, 1:500,000).

RECORDS AVAILABLE.—May 4, 1919, to September 30, 1920. From July 22, 1915, to
April 29, 1918, station maintained just above mouth of Clear Creek, 16 miles
downstream. Except for run-off following infrequent heavy rains, discharge at
two points fairly comparable.

Gace.—Chain fastened to downstream side of single-span bridge; read by Dr. M. R.
Stuttaford.

DisCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Control 200
feet downstream at small rapids composed of sand and gravel which may shift
during high water. Right bank subject to overflow at stage of 7 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1919, from high-water marks, 3.65 feet at 4 p. m. August 3 (discharge, 2,460
second-feet); river dry during part of summer.

Maximum stage recorded during year ending September 30, 1920, 8.25 feet at
10 a. m. June 19 (discharge, 10,700 second-feet); no flow October 14,

Tor.—Stage-discharge relation seriously affected by ice; observations discontinued.

Diversions.—Practically no diversions from Powder River, but numerous diversions
from headwater tributaries.

AccuRAcy.—+Stage-discharge relation slightly shifting. Rating curve used during
1919 fairly well defined. Curve used during 1920 not well defined; shifting-con-
trol method used June 6-16, 1920. Gage read to hundredths once daily during
1919 and twice daily during 1920. Daily discharge ascertained by applying
daily mean gage height to rating table. Records poor for 1919 and fair for 1920.
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Discharge measurements of Powder River at Arvada, Wyo., during the years ending Sept.
80, 1919 and 1920.

is. 'y ig-
Date. Made by— h(giag e chl;);;sée. Date. Made by— hgf'é % ch]:;rsge.
1919. Feet. | Sec/t. 1920, Feet. | Secft.
1.85 427 May 27 | P, V. Hodges..........| 3.80 2,740
.88 100 June 11 [.....@0.cernarmniarao..oon 2.92 (1,68
6,46 6.5 || Aug. 20 %)i%}gel and Grosbach.. .78 28.2
Sept. 16 . E. Grosbach........ 1.10 71

& Estimated.

Daily discharge, in second-feet, of Powder River at Arvada, Wyo., for the years ending Sept.
30, 1919 and 1920.

Day. May. | June, | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1919, 365 81 1 1 2
| SN P, 196 330 81 1 (1 2
b P, 196 365 81 1 [ 2
F: SOOI PO 140 365 81 1 0 2
4 428 141 348 960 (1] 0 1
5 405 185
1,250 i [} 1
6. 405 | 135 312 | 825 (Y 0 0
7 385 119 2956 296 [ 1] [
8. 405 119 296 165 1] 4 [¢]
4056 107 261 89 0 [} [t
405 107
261 71 1] [ [
385 102 244 36 4 [ 1]
365 94 235 2 0 0 1
375 94 235 2 2 [ 1
385 87 228 2 5 1 1
365 81 228 |..... -.f 323 |- T P
Day. Oct Nov. | Mar Apr. | May June, | July. | Aug. | Sept.
1919-20.
0 230 | 2,020 2,220 635 124 332
6 310 | 2,020 | 2,020 850 100 154
0 345 | 1,840 | 1,540 585 100 100
0 280 | 1,840 1,480 540 118 80
250 290 | 1,540 | 1,360 540 85 170
500 268 [........ 300 | 1,420 | 1,300 540 80 57
365 373 |oeeaa.ns 3121 1,130 | 1,300 | 2,480 75 57
428 310 [onennnn. 495 | 2,280 | 1,360 | 1,130 75 61
365 250 |..nunn.n 495 | 1,360 | 1,600 685 57 57
261 190 |.eenen.s 685 | 1,420 | 1,540 415 64 61
202 | 190 f........ 1,020 | 1,900 | 1,540 380 | 1,840 118
177 190 |........ 585 | 9,000 | 1,480 345 495 162
162 190 |........ 495 | 7,820 | 1,360 380 112 146
196 190 | 5,580 540 | 3,610 [ 1,300 345 64 115
171 190 | 6,680 455 | 1,960 | 1,240 495 45 85
177 190 | 3,930 415 | 1,540 | 1,130 415 28 85
196 190 | 1,960 485 1 1,240 | 6,120 312 25 72
184 190 | 1,190 555 | 1,300 | 3,930 495 33 65
210 190 905 635 | 1,360 | 10,600 740 33 61
235 190 905 415 | 1,780 | 3,450 495 29 64
190 190 | 1,240 455 | 2,020 | 3,000 795 23 61
205 555 | 2,610 380 | 1,660 [ 2,000 455 |¢ 23 51
235 405 | 3,930 740 | 2,090 | 1,000 380 18 49
337 397 | 2,220 | 1,020 | 2,090 905 300 15 51
381 358 | 1,360 | 1,150 | 2,220 960 250 12 62
288 2751 1,070 | 1,280 ( 2,480 905 220 11 71
196 250 1,400 | 2,740 795 220 11 68
66 225 635 | 1,540 | 2,740 740 380 15 75
150 200 496 | 1,720 | 2,280 740 250 70 71
215 200 540 | 3,000 2,320 | 1,070 180 127 75
97 lone.n.. 415 |........ 2,350 |........ 138 479 |oeeennns

NOTE.—Gage not read for three periods of a week each and for several of one to t.

hree days; discharge

interpolated except for Sept;t. 1-7, 1919, during which periods there was considerable flow, but data insuffi-

cient to determine amoun
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Monthly discharge of Powder River at Arvada, Wyo., for the years ending Sept. 30, 1919

and 1920.
i i -feet.
Discharge in seconrl-feet Run-oft
Month. in
Maximum, | Minimum. | Mean. acre-feet.
428 228 | 336 18,700
1,250 2| 197 11,700
825 0 86.2 5,300
615 0 80.5 4,950
56 0 6.83 312
OCTODOr. . i 500 0 208 12, 800
November. . ... e 555 190 256 15,200
March 14-31.... 6,680 415 | 2,030 72,500
% o) o | SN 3,000 280 736 43, 800
May.. 9,000 1,130 | 2,370 146,000
June. 10,600 740 | 2,000 119,000
July.. R 138 528 32,500
Augus 1,840 1] 141 8,670
September. . 332 49 91.2 5,430

POWDER RIVER NEAR ARVADA, WYO.

LocarioN.—Near line between Tps. 56 and 57 N., R. 76 W., at State bridge 17 miles
north of Arvada, in Sheridan County. Nearest tributary, Clear Creek, enters 200
yards below.

DRAINAGE AREA.—6, 580 square miles (measured on base map of Wyoming; scale,
1:500, 000).

RECORDS aAvarLAaBLE.—July 22, 1915, to April 29, 1919, when station was discontinued.

Gaee.—Chain gage on upstream guardrail of bridge, since May 4, 1916; read by Miss
Hazel Fasbender. Prior to that date, gage was inclined staff, 1 mile upstream at
K ranch.

Di1scBHARGE MEASUREMENTS.—Made from two-span highway bridge or by wading.

CHANNERL AND coNTROL.—Bed composed of silt and gravel; control just above mouth
of Clear Creek. During extreme high water there is backwater from Clear Creek.

ExTREMES OF pIsCHARGE.—Data too few.

Jce.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diverstons.—Prior to December 31, 1916, adjudicated diversions of 9 second-feet
from Powder River above the station, and none between it and State line.

REeGuLATION.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well defined.
Gage read to hundredths once daily. Daily discharge ascertained by applying
one daily gage height to rating table. Records fair except for days of missing gage
heights, when they are approximate.

No discharge measurements made during year.
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Daily discharge, in second-feet, of Powder River near Arvada, Wyo., for the year ending
Sept. 80, 1919.

Day. Oct. | Nov. | Mar. Apr. Day. Oct. | Nov, | Mar. Apr.

) 159 175 |........ M43 |16, eeeiinnnnnns 130 170 |........ 143
| 159 175 |c.ooooe 159 {1 17 oiiiaeaiaias 130 164 |........ 175
AN 159 202 |........ 255 || 18. . iiiiieanaas 130 159 |........ 196
4 159 228 [........ 250 {1 19, . iiiennaannt 130 foeenneilonieanns 143
S 130 214 ... ... 203 || 10 L.l 130 [ceevnnnfnnnnnn. 130
Bt 159 200 |........ 200 || 2L oo 159 |l 116
G 143 182 1........ 175 (122 oeieeaits J3: P 143
- J . 130 182 [o....... 150 | 23, c.iiimnennnns 182 ..., 175 192
L 130 182 ... ... 1556 | 24, .ooeeenan... 159 |........ 175 206
100l 130 182 1........ 160 | 25, . co..aeiill.. 175 |........ 93 159
. 130 1824, 160§ 26, .. .o.eal... 175 oeeentt 143 232
120 s 130 182 |........ 165 || 27 . ooniennan, 175 |oeennnns 210 232
| & 130 159 |........ 170 || 28 o cieenanns 175 |oeaenns 210 360
Mool 130 165 |........ 170 [} 29. . cvoiennannan. 172 [....... 175 485
) & 130 175 |o....... 175 [ 30 oo 169 |........ 169 ......-.
.1 175 feeennns 156 i........

NoTE.—No gage-height record Oct. 9-19, 29, Nov. 1, 3, 5, 9-11, 16-17, Mar. 31, Apr. 6-14. Discharge deter-
mined by interpolation and by comparison with flow of Clear Creek near Arvada from April 6 10 14-

Monthly discharge of Powder River near Arvada, Wyo., for the year ending Sept. 30,
1919.

Discharge in second-feet. R i
un-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
196 130 151 9,280
228 159 182 6, 500
210 93 167 2,980
485 116 193 11,100

CLEAR CREEK NEAR BUFFALO, WYO,

LocarioN.—In sec. 6, T. 50 N., R. 82 W, just above power house of Buffalo Manufac-
turing Co., 4 miles west of Buffalo, Johnson County.

DRAINAGE AREA.—120 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 16, 1917, to September 30, 1920. From May 2, 1896,
to February 28, 1900, station maintained at measuring flume 1 mile upstream.
Flow at two points comparable. From October 24, 1902, to December 31, 1904,
and May 8, 1911, to June 11, 1912, station maintained at highway bridge in Buf-
falo. Flow not comparable as several ditches divert water between.

Gaee.—Chain at left bank, 300 feet above power house; read by Miss Ruby Bell.

DISCHARGE MEASUREMENTS.—Made from cable 50 feet upstream from gage or by
wading.

CHANNEL AND coNTrROL.—Bed composed of large boulders. Control at large boulders
10 feet downstream which shift slightly at infrequent intervals. Baunks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 2.8 feet at 9 a. m. May 21 (discharge, 433 second-feet); minimum
discharge occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 3.9 feet at
6 a. m. June 11 (discharge, 910 second-feet); minimum discharge occurred during
winter.

1917-1920: Maximum stage recorded, 4.2 feet at 6.30 a, m. June 18, 1917 (dis-
charge, 1,120 second-feet); minimum discharge occurred during winter.
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Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversrons.—Pipe-line of Buffalo Mfg. Co. diverts water from Clear Creek, 13 miles
upstream. A separate record of flow through pipe line is kept and flow added to
that at gaging station to give total flow of creek. Four Lakes and French Creek
cenal, and North Fork and French Creek canal divert water from;Clear Creek above
the station. During 1919, 4,400 acre-feet were diverted between May 30 and
September 30. During 1920, 2,700 acre-feet were diverted between June 5 and
July 31.

~ Prior to July 1, 1919, adjudicated decrees for diversions of 372 second-feet
below station.

Reaurarion.—Alternate melting and freezing of mountain snow during spring of
year causes diurnal fluctuations in flow. No artificial regulation.

Accuracy.—Stage-discharge relation not permanent. Rating curve used from
October 1, 1918, to October 21, 1919, well defined; shifting-control method used
June 1 toJuly 10. Curve used from March 14 to September 30, 1920, well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
daily mean gage height to rating table. Records good.

Discharge measurements of Clear Creek near Buffalo, Wyo., during the years ending Sept.
30, 1919 and 1920.

o
Gage | Dis- Ga, Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
1918, Feet. | Sec.-ft.
Dec. 11 | J. B. Spiegelevecen..... 21,68 4.1
1919,
Jan. 23 | P. V. Hodges. ......... .62 3.2
Feb. 20 |..... [+ 1. SR F .8
June 23 |..... [+ (R 1.75

a Stage-discharge relation affected by ice.

Note.—To obtain total flow of creek when winter measurements were made, add flow in tailrace given
in following table.

Discharge measurements of power plant tailrace near Buffalo, Wyo., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— chlg‘,sée. Tate. Made by— chl,),i,sg'e.
1918. Sec;/t. 1920. Sec.-ft.
Dec. 11 | J. B. Spiegel.......ccccvveemnnne. .2 || Feb. 16 { J. B.Spiegel.................... 5.8
Aug. 12|..... e 4.4

1919.
Jan. 23 | P. V. Hodges.....cccoveveeen-n. 6.9
Feb. 20 |..... do 4.3
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Daily discharge, in second-feet, of Clear Creek near Buffalo, Wyo., for the years ending
Sept. 30, 1919 and 1920.
!
Day. Oct. || Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. T
50 23 [ P 20 89 131 50 33 6
48 22 3 16 84 08 57 31 12
48| 21 [ IO 14 50 87 43 50 40
44, 21 10 fooaioin 15 4 82 46 42 34
2, 22 10 feeeennn 19 44 74 42 34 30
40, 10 10 |oeennn.. 16 39 67 46 2| - 28
42, 13 [: 3 AR 11 32 74 32 28 30
40 14 8 |ecennnns 6 36 82 3 2 32
38 21 [ 13 50 87 32 2% 33
38 18 B leeennn. 11 61 85 31 23 31
35 25 I 13 69 80 32 19 27
32 14 5 |eeeeenns 11 66 87 32 17 2
29 16 8 |ieeeennn] 15 84 91 31 16 22
27 14 8 aadoan.| 11 67 82 31l 15 22
26 11 ) I 16 98 67 31 14 18
2% 16 8 4 18 159 89 35 14 17
30 2 6 4 14 266 120 30 u 16
36 29 6 4 15 293 125 2 10 16
33 31 5 4 35 310 128 2 9 24
28 22 5 4 30 348 105 22 7 28
28 18 4 5 23 390 &7 20 7 31
29 14 4 5 35 348 85 18 7 32
28 1 4 5 40 348 85 16 6 27
29 8 4 9 46 203 82 15 6 22
29 5 4 9 74 276 85 14 5 21
27 4 4 5 150 259 87 1 5 20
29 4 4 5 80 310 89 14 6 17
34 5 4 8 60 310 63 13 8 16
28 5 4 10 89 320 57 15 7 15
21 6 3| 12 87 369 53 26 6 15
U 3| 20 | 215 |oeeen.n. 39 6 {eeeennn .
30 35 480 7 43
53 292 435 100 43
47 225 415 82 43
48 258 375 85 41
51 258 335 79 39
77 315 33 74 38
79 375 258 74 39
138 525 210 75 59
153 760 201 74 61
189 860 210 79 55
234 760 258 83 51
125 660 275 91 43
130 570 225 128 38
201 570 225 110 38
210 458 210 94 36
204 435 207 80| - 34
275 525 198 75 32
258 458 186 69 31
258 355 168 71 30
258 375 165 68 28
3951 375 145 62 30
315 375 142 56 31
292 415 138 54 31
355 502 119 45 31
435 375 112 41 31
375 355 104 38 27
375 315 94 39 27
415 355 83 44 25
415 335 82 44 25
435 480 82 43 27
415 |oeennnns 77 41 {....... .
discharge computed

Nore.—St: ge relation affected by ice Nov. 21 to Dec. 14, Dec. 16-26, 1918;
from one measurement, temperat
read Oct., 2225, 27-31, 1919; discharge estimated.

ure and gage-height records, and observer’s notes. Gage not
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Monthly discharge of Clear Creek near Buffalo, Wyo., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
1918-19.
[0 74] o1 U 50 14 33.0 2,030
November. s 31 4 15.6 928
December.... ‘e 10 3 6.0 369
e 20 4 7.0 222
150 6 33.4 1,990
390 2 185 11, 400
131 53 87.1 5,180
57 1 29,7 1,830
50 5 16.8 1,030
40 6 23.6 1, 400
22 10 14.6 898
22 3.5 8.46 | 302
23 3.2 12,1 720
435 30 .| 234 ! 14, 400
860 225 442 26, 300
480 77 211 13, 000
128 38 70.0 4,300
et - 61 25 36.9 2,200

Combined monthly discharge of Clear Creek and pipe line near Bufialo, Wyo., for the
years ending Sept. 80, 1919 and 1920. ’

Mean dis- : Mean dis- ;
: Run-off in 7 Run-off in
Month. charge in Month. charge in .
second-feet,| ACTe-foet- second-feet, | ACre-feet.
1918-19. 1919-20.
42.9 2,640 || October.................. 19.6 1,200
23.1 1,370 | November... R 15 893
13.0 799 || December . 11 676
8.0 492 || January....... - 10 615
5.5 . 305 || February.... R 8 460
9.0 553 || March,..... . 13 799
43.5 2,590 || April........ . 16. 6 988
198 2, May......... . 238 . 14,600
95.4 5,680 || June......... .. 446 26, 500
35.7 2,200 (| July......... . 216 13,300
22.8 1,400 || August...... - 74.5 4,580
29.6 1,760 || September................ 41.4 2,460
44.2 32,000 The year.....o...... ! 92.6 67,100

NoTE.—Mean discharge for winter based on discharge measurements and temperature records. Dis-
charge of pipe line computed from average power output, head and efficiency of turbine.

CLEAR CREEK NEAR ARVADA, WYO.

LocatioN.—I1n sec. 36, T. 57, N., R. 77 W, at Sorenson ranch, 1} miles above mouth
of creek and 16 miles north of Arvada, Sheridan County. No tributary between
station and mouth of creek.

DrAINAGE AREA.—1,110 square miles (measured on base map of Wyoming; scale,
1:500,000). ‘

REcorRDS AvAaLABLE.—July 21, 1913, to April 30, 1919, when station was discontinued.

Gagr.—Chain onright bank a quarter of amile below diversion dam at Sorensonranch;
read by John Watt.

DiscHARGE MEASUREMENTS.—Made from cable 50 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; multiple control con-
sisting of two rock dikes across the river 150 feet apart; upper dike 100 feet below
gage acts as low-water control. At high water lower dike is control. At low-
water stages silt collects in the crevices of the rock dike causing slight back-
water. Banks not subject to overflow. !

Ics.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter. ‘
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DiversioNs.—Prior to December 31, 1916, adjudicated diversions of 429 second-feet
from Clear Creek.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve well defined. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table. Rec-
ords fair.

No discharge measurements made during year.

Daily discharge, in second-feet, of Clear Creek mear Arvada, Wyo., for the year ending
Sept. 30, 1919.

Day. Oct. | Nov. | Mar. | Apr. Day. Oct. | Nov. | Mar. | Apr.

1. 55 43
2. 55 40
3. 52 42
4 48 44
5 42 39
35 34

28 55

24 48

28 48

28 34

28 65

28 155

34 320

40 240

40 225

NoTE.—No gage-height record Oct. 10, 27, 29, Nov. 1, 3, 5, 10-11, 17, Apr. 5-6, 13, 18, 20; discharge deter-
mined by interpolation.

Monthly discharge of Clear Creek near Arvada, Wyo., for the year ending Sept. 30, 1919.

, Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
214 100 155 9,530
190 75 137 4,890
320 24 66. 6 3,960

PINEY CREEK AT KEARNEY, WYO.

LocarioN.—In sec. 26, T. 53 N., R. 83 W., at highway bridge 300 yards south of
Kearney, Johnson County.

DRrAINAGE AREA.—117 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorps AvarmasLE.—September 6, 1902, to June 30, 1906; May 13, 1911, to October
31, 1912; April 24, 1915, to August 10, 1917; May 1, 1919, to September 30, 1920.

GAGE.—Chain on downstream side of bridge; read by R. E. Martin. Gage used from
1902 to 1906 at same site but referred to different datum. -

DIsCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Control
100 feet downstream at well-defined rapids which shifted slightly during 1920. At
high water there is flow through small channel at left bank which diverts water
from Piney Creek some distance above station. Flow through this channel begins
at stage of about 5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September,
30, 1919, 3.3 feet at 8 a. m. May 20 (discharge, 450 second-feet); minimum stage,
1.22 feet September 2 (discharge, 12 second-feet).
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Maximum stage recorded during year ending September 30, 1920, 4.5 feet at
6 p. m. June 4 (discharge, 1,130 second-feet); minimum stage, 1.14 feet at 6 p. m.
August 23 (discharge, 9 second-feet).

1902-1906, 1911-1920: Maximum stage recorded, 4.0 feet (old datum) at 6 a. m.
May 24, 1906 (discharge, 1,660 second-feet); minimum discharge in 1920.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—Prior to July 1, 1919, there were adjudicated diversions of 293 second-
feet from Piney Creek above station.

REeguLAaTION.—Operation of reservoirs on headwaters of Piney Creek and diversion
of ditches above station affect flow at station.

Accuracy.—Stage-discharge relation shifted slightly during 1920. Rating curve
well defined; shifting-control method used August 12 to September 30, 1920.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records excellent for 1919 and good
for 1920.

Discharge measurements of Piney Creek at Kearney, Wyo., during the years ending Sept.
30, 1919 and 1920.

- Gage Dis- - Gage | Dis-
Date. Made by- height. | charge. Date. Made by height. | charge.
1919. Feet. | Secft. 1920. Feet. | Sect
May 3 2.39 148 May 25| P.V. Hodges. ... 3.58 638
June 10 1.90 54.8 [| June 12 |..... do......... 3.80 740
23 1.65 36.9 || July 30 | W. A.Inghame.. 1.63 35.4
Aug. 11 1.35 15.4 || Aug. 17 | Grosbach and Ingh: 1.88 58
Sept. 14 |..... [0 TR 1.6 35.3

e Engineer, Leiter estate.

Daily discharge, in second-feet, of Piney Creek at Kearney, Wyo., for the years ending Sept.
30, 1919 and 1920.

Day. May. | June. | July. | Aug. | Sept. Day. Apr. | May.| June.| July. | Aug. | Sept.
45 40 19 20| 61 18
34 46 12 294 63 18
25 46 41 277 61 18
24 39 36 277 57 24
24 33 36 260 53 22
23 26 30 244 51 19
23 24 41 150 49 20
39 23 31 116 58 28
44 22 28 88 43 36
55 18 31 80 56 44
37 16 28 45 42
34 15 29 137 47 41
29 29 26 118 46 39
30 26 24 106 41 40
33 23 23 91 40 31
36 24 21 78 56 29
40 21 20 80 50 26
43 18 19 85 44 22
42 22 22 76 39 20
44 30 24 73 36 19
43 31 20 66 31 19
31 28 16 63 20 22
17 28 21 63 12 22
28 30 23 51 16 24
22 28 24 32 13 23
20 28 23 25 23 31
24 26 24 25 36 28
23 25 20 30 35 28
42 26 18 31 34 28
53 26 18 32 29 26
53 24 ...l 62 24 |......
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Monthly discharge of Piney Creek at Kea;zey, Wyo., for the years ending Sept. 30, 1919
and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

ugust......
September. ......
N T 1 I AN AR S 18,600,

PINEY CREEK AT UCROSS, WYO.

LocaTioN.—In NW. % sec. 18, T. 53 N., R. 80 W., at highway bridge a quarter of a
mile from Ucross, Sheridan County. No tributary between station and mouth,
half a mile below.

DRAINAGE AREA.—253 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcORDS AVAILABLE.—May 12, 1917, to September 30, 1920.

GAGeE.—Chain attached to highway bridge; read by Miss Alma Larson.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of silt and gravel which will shift. Con-
trol 50 feet downstream at riffle composed of compact gravel; shifting at long
intervals. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 3.2 feet at 8 a. m. May 21 (discharge, 460 second-feet); minimum
stage recorded, 1.04 feet on July 8 (discharge, 1.2 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.3 feet at
6 a. m. June 10 (discharge, 1,140 second-feet); minimum stage recorded, 1.00
foot at 8 p. m. July 30 (discharge, 1.0 second-foot).

1917-1920: Maximum stage recorded, 5.0 feet from high-water mark on morn-
ing of June 11, 1918 (discharge, 1,900 second-feet); minimum stage recorded in
1920.

Icor.—Stage-discharge relation affected by ice; records discontinued during winter.

Drverstons.—Prior to July 1, 1919, adjudicated diversions of 61 second-feet from
Piney Creek between Kearney and Ucross.

RecULATION.—Headwaters are chain of small mountain lakes, the largest of which,
Cloud Peak, is used as reservoir for irrigation. Alternate melting and freezing
of mountain snow in spring of year causes some diurnal fluctuation.

Accuracy.—1919: Stage-discharge relation permanent during year. Rating curve
well defined. Gage read to half-tenths once or twice daily. Daily discharge
ascertained by applying one daily gage height or the mean of two daily gage
heights to the rating table. Records good except for days of missing gage heights,
for which they are fair.

Owing to unsatisfactory gage reading daily discharge for 1920 is not published.
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Discharge measurements of Piney Creek at Ucross, Wyo., during the years ending Sept. 30,

1919 and 1920.

Date.

1919.

June 23
Aug. 11

1920.

June 13
July 2

Made by—

height.

Dis-
charge.

Date.

Gage
height.

a Engineer, L, Z. Leiter estate.

Datily discharge, wn second-feet, of Piney Creek at Ucross, Wyo., for the year ending Sept.
919.

1

Day. Mar. | Apr. ‘; May. | June. | July. | Aug. | Sept.
PN 56 ; 176 3.8 2.2 19.0 1.2
2eeannnn 58 190 2.5 2.4 6.1 1.5
52 175 1.5 2.2 2.8 1.5
4....... 47 160 1.5 2.0 2.2 1.5

N 160 1.4 2.0 2.2 4.0
150 1.5 1.9 6.1 7.0
147 L5 L5 12 10
134 2.0 1.2 19 24
137 52 2.4 15 21
144 13 2.4 6.1 14
137 13 2.4 2.3 14
139 6.4 1.5 2.0 10
160 15 1.5 2.0 7.0
166 17 15 2.0 7.0
175 b4 1.4 2.0 7.0
220 8.4 1.4 2.0 7.0
322 3.7 1.4 1.5 7.0
227 3.2 1.4 1.5 7.0
350 2.8 1.4 1.5 4.0
438 1.5 1.4 1.5 4.0
438 1.5 1.4 2.5 4.0
350 1.5 1.8 2.5 7.0
330 L5 1.8 2.0 7.0
255 1.5 1.4 2.0 18
190 1.5 1.4 2.0 18
150 1.5 1.4 2.0 18
100 1.5 1.4 1.5 18
22 1.5 1.4 1.5 14

8 1.8 1.4 1.5 14
3 2.0 2.8 1.5 14
25 PO 15.0 1.5 [eaeunn .

Note.—No gage-height record Apr. 7, June 21-22, 25 to July 5; discharge based on comparison with flow
of Piney Creek at Kearney.



238 SURFACE WATER SUPPLY, 1919-1920, PART VI,

Monthly discharge of Piney Creek at Ucross, Wyo., for the year ending Sept. 30, 1919.

Discharge in second-feet.

Run-off
Month. in
Maximum. | Minimum. | Mean, | 3cre-feet.

37 76.1 4,530

3 186 11, 7450

1.4 4.92 293

1.2 2.156 132

1.5 4.17 256

1.2 9.72 578

...................... 17,200

LITTLE MISSOURI RIVER BASIN.
LITTLE MISSOURI RIVER NEAR ALZADA, MONT.

LocaTion.—Near southwest corner of T. 8 S., R. 60 E., at Walker ranch, 300 yards
below site of proposed dam, 2 miles below mouth of Thompson Creek, and 4 miles
below Alzada, Carter County. )

DRAINAGE AREA.—T780 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1920.

GAGE.—Chain on right bank; read by John Walker. Gage used during 1911, vertical
staff on left bank, 150 feet downstream. Datum of chain gage 0.08 foot lower than
that of staff gage.

DiscEARGE MEASUREMENETS.—Made by Wadmg or from cable.

CHANNEL AND CONTROL.—Bed composed -of gravel. Control at gravel riffle a short
distance downstream; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 7.70 feet at 7 a. m. July 30 (discharge, 1,360 second-feet); no flow June 12
to July 4, July 14-29, and August 20 to September 30.

Maximum stage recorded during year ending September 30, 1920, 14.2 feet on
March 22; stage-discharge relation affected by ice jams below the gage (discharge
not computed); maximum stage, open channel, 9.1 feet May 12 (discharge, 1,740
second-feet); no flow October 1-14.

1911-1920: Maximum stage recorded, 15.3 feet April 6, 1912 (discharge, 4,550
gsecond-feet); channel dry for several periods.

Ice.—Stage-discharge relation affected by ice.

Drversions.—None.

REecuLaTioNn.—None of importa.nce Some flood water in sprmg is stored in coulees
on tributaries for use in irrigating small tracts.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used from
October 1, 1918, to June 19, 1920, well defined aboye 80 second-feet, poorly de-
fined below; curve used from June 20 to September 30, 1920, fairly well defined;
shifting-control method used July 9-14, August 11-20, 1919. Gage read to hun-
dredths twice daily, and oftener during high stage. Daily discharge ascertained
by applying daily mean gage height to rating table. Records for 1919 fair for
high water and poor for low water; records for 1920 good.

The following discharge measurement was made by G. H. Ellison:
July 9, 1920 Gage height, 2.29 feet; discharge, 22.8 second-feet.
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LITTLE MISSOURI RIVER BASIN.

River near Alzuda, Mont., for the years
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Stage-discharge relation

eriods indicated.

NOTE.—Braced figures show estimated mean discharge foge%

affected by ice Feb. 24-28, Mar. 10-14, 1919; discharge es



.

240 SURFACE WATER SUPPLY, 19191920, PART VI.

Monuthly discharge of Little Missouri River mear Aleada, Mont., for the years ending
Sept. 80, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. ) ) acre-feet.
Maximum, | Minimum. | Mean.
1918-19.

37 3.7 7.93 488

10.5 3.7 6.19 368

14 4.0 7.29 448

6.4 3.1 4.65 286

6.0 4.8 5.46 303

60 4,0 16.8 1,030

412 6.4 67.9 4,040

38 -5 8.74 537
2.8 0 .32 19,0

1,130 0 90.8 5,580

458 0 43.2 2,660

0 0 0 0

1,130 0 21.8 15,800

59 0 15.8 972

39 19 24.6 1,460

23 13 18.2 1,120

22 16 20.1 757

1,740 13 333 14, 500

1,570 7.6 326 19,400

1,320 1.9 96.8 5,950
August.... 15 1.60 98. 4
September. .. .. 15 4 1.5¢ 91.6

KNIFE RIVER BASIN.
ENIFE RIVER NEAR BRONCHO, N. DAK.

LocatioNn.—In SE. % sec. 4, T. 142 N., R. 90 W., near residence of C. D. Smith, at
former site of post office of Broncho, Mercer County. Present location of post
office is 6 miles from this station. Spring Creek enters 15 miles below station, and
Elm Creek half a mile above. In 1903 and 1904 station was 2 miles downstream.

DRAINAGE AREA.—1,260 square miles; drainage area at original location 2 miles
downstream was nearly the same, perhaps 5 square miles greater.

REeCORDS AVAILABLE.—May 29, 1903, to October 31, 1919, when station was dis-
continued.

Gage.—Chain on cantilever timber on left bank near observer’s house; datum
unchanged since March 23, 1905, when station was moved to present location.
Read by C. D. Smith.

DiscHARGE MEASUREMENTS.—Made from cable 500 feet above gage or by wading.

CHANNEL AND CONTROL.—Stream bed below gage composed of large gravel and stones;
nearly permanent. Channel narrow with steep banks, not overflowed at gage-
heights less than 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, 13.9 feet April 2 (discharge,
3,160 second-feet); minimum stage 3.5 feet July 4-29, August 24 to September 26
(discharge, 2 second-feet).

1903-1919: Maximum stage recorded, 24.0 feet June 26, 1914 (discharge, 7,700
second-feet); river dry September 6-8, 1905, and September 18-19, 1908,

Ice.—Stage-discharge relation seriously affected by ice; records discontinued through
part of the winter.

Accuracy.—Stage-discharge relation changed slightly during winter. Two poorly
defined rating curves used during year applicable October 1 to November 3, 1918,
and March 28 to November 1, 1919. Gage read to tenths once daily. Daily dis-
charge ascertained by applying daily gage height to rating table. Records poor.

The following discharge measurement was made by E. F. Chandler:
August 24, 1919: Gage height, 3.51 feet; discharge, 1.8 second-feet.
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Daily discharge, in second-feet, of Knife River near Broncho, N. Dak., for the: period
Oct. 1, 1918, to Oct. 31, 1919.

Day. Oct. | Nov. | Mar, | Apr. | May. Tike. July. | Aug. | Sept. | Oect.

23
p]
B T T P N R P N B B I B BER ERER PR PR §

W R N RN NRPNN DNRDRN DRNNNN RRENDN

BB RONN NN RPN NN DN N R R
B P T T B P T O L I R B L ot b T T PN ST

ORI R BRI ]

BERENE REN

Monthly discharge of Knife River near Broncho, N. Dak., for the period Oct. 1, 1918, to
Oct. 31, 1919.

Discharge in second-feet.

Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

25 19 23.8 1,460
3,160 25 516 30,700
. 112 12 44,3 2,720
June. . 201 4 21.8 1,300
July.. 4 2 2.3 143
August..... 348 2 16.1 990
September.. 4 2 2.3 135
(014374} SIS 7 4 6 365

HEART RIVER BASIN.
HEART RIVER NEAR RICHARDTON, N. DAK.

Locarion.—In sec. 21, T. 188 N., R. 92 W., opposite residence of W. F. Church, 1
mile below highway bridge and 11 miles south of Richardton, in Stark County.

DRrAINAGE AREA.—1,250 square miles.

RECORDS AVAILABLE.—May 18, 1903, to September 30, 1920.

Gage.—Chain on cantilever timber opposite observer’s house on right bank of river.
Auxiliary chain gage on highway bridge, used March 23 to April 1, 1920, because
of damage to regular gage. The two gage datums are so related that readings at
the bridge are approximately 20.0 feet less than on the gage regularly used.
Read by W. F. Church.

DISCHARGE MEASUREMENTS.—At_ high stages from bridge; at ordinary low stages
by wading.

102724—23—wsp 506——16
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